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MACHINE TOOLS 
FOR MACHINING TURBINE 
CASINGS. 


An investigation, a few years ago, of the methods 
of machining that were being used by the heavy 
machine shop in the turbine bay of the British 
Thomson-Houston Company, Limited, Rugby, 
revealed that greater productivity would result if 
milling were substituted for planing, and if the 
movement of work between operations could be 





Fie. 1. 





reduced. The use of horizontal milling and boring 
machines, in conjunction with a means for locating 
the work-piece accurately and easily, appeared to 
offer the best method of increasing the output from 
a limited floor space. It was also considered that the 
accuracy and the quality of the finished work could 
be improved by this method of machining, and that 
it would give a distinct advantage where the jointing 
surfaces of high-pressure steam casings were con- 
cerned. It was decided therefore to install the plant 
shown in Figs. 1 to 4, on this and the next page. 
The machine tools are arranged on a large work- 





Priant at B.T.H. Company’s Works, Ruasy. 











Fie. 2. HorizontaL BorRING AND MILLING MacHINgE, wirra ROTATING WORK-TABLE. 





plate, the form of which can be seen in part in 
Fig. 1. Arranged around three sides of the plate 
are horizontal milling, drilling and boring machines 
of varying capacities, equipped where necessary 
with rotating and traversing tables for carrying the 
workpieces to be machined. Both the layout and 
development of the plant were carried out in con- 
junction with the makers, William Asquith, Limited, 
Halifax, and Drummond-Asquith (Sales), Limited, 
King Edward House, New-street, Birmingham, 2, 
who were the suppliers. All the electric motors 
used in the equipment are of standard design and 
were made by the British Thomson-Houston Com- 
pany. 

The work-plate around which the machines are 
disposed has been designed to withstand particu- 
larly heavy loads. It is made in 16 sections, accu- 
rately fitted and bolted together to form an area 
53 ft. long by 34 ft. wide. The depth of the plate 
is 153 in. The T-slots in each section are machined 
from the solid and are accurately matched across 
the 34-ft. width of the work-plate. They are 
parallel to each other within close limits and can 
be used as datum lines for setting purposes. The 
foundation on which the plate is mounted was 
designed by the British Thomson-Houston Company. 
Beneath the plate is a series of channels separated 
by raised concrete slabs. Embedded on the top 
of each slab is a steel plate 14 in. thick, and resting 
upon this plate is a }-in. thick ground steel packing- 
piece upon which the work-plate is seated. When 
the work-plate was installed a number of jacks were 
disposed along the channels of the foundation so 
that each section could be raised and lowered at 
will; the }-in. thick packing plates were ground 
to suit each section and produce a perfectly flat top 
surface. Should any movement of the plate take 
place as the foundations settle, it will be quite easy 
to re-adjust the level in the same way. A covered 
trench on the side of the work-plate not surrounded 
by machines gives access to the channels running 
beneath. Power points have been installed in the 
trench for supplying current to lamps and other 
portable equipment. A trough has also been 
arranged in the foundations to collect the cutting 
coolant after use and return it to a sump. The 
total weight of the work-plate is 150 tons. 

The main machine is an Asquith duplex N.H.B. 1 
horizontal drilling, boring and milling machine, 
shown in Figs. 1 and 2. It comprises two machines 
identical in design and fitted to a common bed. 
This bed is set adjacent to and parallel to the 53-ft. 
side of the work-plate opposite the trench provided 
for access to the foundations. Thus it is at right- 
angles to the T-slots in the work-plate. Both the 
machines are of the standard horizontal floor type, 
with a number of additional features to suit the 
type of work for which they are being used. The 
8-in. diameter spindle of each machine is made 
from Nitralloy steel and accurately ground. A 
40-h.p. motor provides the drive to the spindle, 
which has a range of 27 speeds from 1-2 to 125 
r.p.m. Eighteen milling feeds are provided on the 
slide and the column, giving a range from 0-52 in. 
to 24 in. per minute. Nine boring feeds are available 
at all speeds of the spindle, ranging from 0-008 in. 
to 1 in. per revolution of the spindle, and in addition 
nine changes are available at each relative speed 
of the gear range, giving an overall range of 0-01 in. 
to 3-125 in. per revolution of the spindle. Separate 
motors are fitted for the power traverse to the slide, 
the column and the spindle. The vertical traverse 
on the column is 15 ft., and in order to obtain the 
rigidity required when heavy milling operations are 
being performed with the spindle at the top limit, 
the bed has been made 9 ft. wide. On the front 
of the column there is a facing with machined 
T-slots to enable special attachments to be bolted 
to the column. The machine is fitted with rules 
and verniers for the column, slide and spindle 
traverses and optical equipment enables the operator 
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to view the verniers from the control platform which 
is built on to the slide, as shown in Fig. 2. The 
optical equipment consists of a large magnifying 
glass for reading the slide traverse position, a 
vertically-mounted telescope for reading the column 
traverse, and a combined periscope and telescope 
for reading the spindle traverse. The machine 
can be completely controlled from the platform, 
and a pendant control-box of the push-button 
type is also provided for remote operation of 
the machine. The bed of the duplex machine is 
62 ft. long and will permit a maximum distance of 
49 ft. 74 in. between the spindles of the two 
columns. To prevent the columns over-running 
the ends of the bed or fouling each other when 
traversing, electrical trip devices have been fitted. 
The machines can be used for boring or milling 
operations. For the latter, a number of special 
milling attachments have been provided. One of 
these is a swivel type of milling head which can be 
moved in two planes around a ram. It has been 
arranged for bolting to the front face of the spindle 
slide of the machine. The drive to the milling 
head is taken from the spindle. Another of these 
attachments is a snout type of support for the 
spindle. It can be used to give an extra bearing 
for the spindle when milling away from the 
faceplate. 

Two rotating tables have been provided with the 
equipment and these are used mainly in conjunction 
with the duplex machine. They have been designed 
for carrying the large work-pieces to be machined 
and can be rotated and traversed along slides. 
They are both similar in design, except that only 
one has a range of milling feeds working in con- 
junction with the traversing motion. Fig. 3 
shows the tables with typical work-pieces mounted 
on them. Both tables are rectangular in shape 
and are 14 ft. long by 8 ft. wide. They can be 
rotated through 360 deg. by means of a 15-h.p. 
motor. Positive locution at 90 deg. settings is 
provided and the tables can be set within an accuracy 
of 0-0001 in. on a diameter of 9 ft. To enable them 
to be used for indexing to this fine degree of accuracy 
a Mercer dial gauge, which can be seen in Fig. 4, is 
fitted. The gauge face is magnified and reflected on 
to a 5-in. diameter opaque glass screen. An 8-ft. 
diameter ring beneath the table is marked-off in 
degrees, and a handwheel is provided for rotating 
the table into the final position after the power 
feed has been switched off; this is necessary 
because of the inertia of the table. A tapered lock 
and locating pin which can be fed into slots on the 
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table by a hand screw is also fitted; this enables 
the table to be located accurately at each 90-deg. 
setting and locked firmly in position. Each table 
is built on a slide which has a longitudinal motion 
along its bed; this motion is powered by a 20-h.p. 
motor. The additional feed on one table men- 
tioned above is provided by a separate 5-h.p. 
motor, and can be controlled from the operator’s 
platform of the appropriate column of the duplex 
machine by means of a remote push-button control 
box with a trailing cable. Each table weighs 
40 tons and has a maximum carrying capacity of 
60 tons. They can be moved and fastened to the 
work-plate where required, and jacks incorporated 
in the base flanges of each table assist in obtaining 
accurate alignment of the top surfaces when 
setting-up. 

In the case of both the work-tables and the 
duplex machine, the British Thomson-Houston 
Company stipulated the limits within which they 
would require these machines to function. The 
makers were able to improve upon the figures set. 
Extensive tests were made on the machines after 
they were installed and it has been stated by 
the users that the machines performed within half 
the limits for machine tools produced by the late 
Dr. G. Schlesinger.* One example of the accuracy 
of the tests carried out is indicated by the fact that 
a large block of cast iron was set up and machined 
along two parallel faces of 10 ft. in length. The 
requirements were that it should be parallel over this 
length within 0-004 in. Two identical tests on the 
same site produced beds with faces that were 
parallel within less than 0-002 in. Before the 
work-tables were used they were milled along one 
face with the dial gauge and angle set to zero and 
rotated through exactly 90 deg. and milled along 
the other face. Both these faces are now used in 
the checking and setting-up of the machine. 

Situated on the second side of the work-plate, 
accurately set at right angles to the duplex-machine 
and parallel to the T-slots in the work-plate, is an 
Asquith HRG horizontal boring and milling machine. 
This is also of the floor type. The spindle diameter 
is 4 in., the vertical traverse of the slide 7 ft., and 
the horizontal traverse of the column 28 ft. A 
feature of the machine is a swivelling motion which 





* The late Dr. Schlesinger was the Research Director 
of the Institution of Production Engineers, and the 
*“* Acceptance Tests for Machine Tools,’’ which is in four 
parts, was produced jointly by the Institution of Produc- 
tion Engineers and the Institution of Mechanical 
Engineers. 
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allows the column to be rotated by hand through 
360 deg. The machine has 21 spindle speeds 
ranging from 6-7 to 740 r.p.m., nine boring feeds 
from 0-005 in. to 0-051 in. per revolution of the 
spindle and nine milling feeds from 0-39 in. to 4 in. 
per minute. The spindle is driven by a 10-h.p. 
motor and the slide and column quick-traverse 
motions are driven by 3-h.p. motors. Electrical 
tripping devices fitted to the horizontal traverse 
motions ensure that the column will not over-run 
the end of the bed or foul the adjacent column of 
the duplex machine. The weight of this machine 
is 20 tons. 

At the opposite side of the work-plate to the HRG 
machine, and parallel to it, is an Asquith RGl 
horizontal drilling, boring and milling machine. 
This also is of the floor type with a swivelling column 
and has a 3 ft. 6 in. vertical traverse to the slide. 
The column is mounted on a bed 20 ft. long. The 
spindle is 24 in. in diameter. It has 12 speed 
changes from 21 to 750 r.p.m., and nine boring 
feeds from 0-0055 to 0-05 in. per revolution of 
the spindle, nine milling feeds, ranging from 
0-66 in. to 6-2 in. per minute, are provided for the 
slide and column traverses. The main driving motor 
for the spindle is rated at 5 h.p. and the weight of 
the machine is 8} tons. 

A heavy type Asquith XD1 radial drilling 
machine is placed on the same side and adjacent 
to the HRG machine. It has an 8-ft. radial arm, 
and is mounted on a bed to give 16 ft. 6 in. of traverse 
It is capable of drilling holes up to 4 in. diameter 
from the solid in steel. The motor for the spindle 
is 15 h.p. Other equipment provided includes a 
number of separate portable box work-tables of 
two sizes, 72 in. by 36 in. by 48 in. and 36 in. by 
36 in. by 48 in. These tables are all accurately 
machined and provided with T-slots. They can be 
used either separately or together to provide 
mountings on which components can be set-up 
for machining. 


Pusiic OwnNERSHIP OF IntIsH Raruway.—Arising out 
of the decision of the Northern Ireland Government 
to acquire, jointly with the Government of the Irish 
Republic, the Great Northern Railway (Ireland), and 
to provide for its future operation, the Northern 
Ireland Ministry of Commerce has announced that the 
railway will come under public ownership on Septem- 
ber 1 next. Under the provisions of the Great Northern 
Railway Act, 1953, the purchase money of 4,500,000I. 
is to be paid to the owning company, on the establish- 
ment date of the joint Board, for distribution to the 
shareholders. The company is required by the Act 








to distribute this compensation money within a period 
of two months from the establishment date. 
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Transmission Lines and A.C. Networks. 


By T. F. Watt, D.Sc., D.Eng., M.I.E.E. George 

Newnes, Limited, Tower House, Southampton-street, 

Strand, London, W.C.2. [Price 30s. net.] 
Over at least the last ten years, Dr. Wall has been 
a frequent contributor to these columns. The field 
covered by his articles has been by no means exclu- 
sively concerned with transmission problems and 
his latest contribution, which appeared in the 
previous volume, dealt with electric-traction braking. 
Transmission has, however, revealed itself as 
a major interest and long series of articles con- 
cerned with one or other of its aspects appeared in 
1942, 1943, 1945 and 1946. As acknowledged in 
the preface, some parts of these articles are included 
in this book. The first two of these series were 
concerned with surge propagation and although 
this is a phenomenon which merits and has received 
much attention, it is but one of a mass of matters 
which demand consideration in transmission-line 
design. In bringing together the fruits of his 
studies of every aspect of transmission in a single 
volume, Dr. Wall has rendered a useful service. 

He points out that for the relatively short dis- 
tances met with in this country, the transmission 
problems that arise can be solved by means of 
standard and well-understood principles but that 
formidable difficulties are encountered when long 
distances, such as may be involved on the Con- 
tinent, have to be dealt with. The present discus- 
sion about interconnection between the systems 
of this country and France may, if they come to 
anything, introduce British engineers to some of 
these ‘“‘ formidable difficulties.” Such an inter- 
connection would necessarily be made by means of 
submarine cable, but this would not exclude it 
from the scope of Dr. Wall’s book. It contains a 
long chapter dealing with the structure, charac- 
teristics and operation of cables, some sections of 
which have appeared in Encinezrine. Electric 
transmission is every day becoming of more 
national and even international importance and 
the book is a valuable addition to the literature of 
the subject. 


Power Plants for Aircraft. 


By PROFESSOR JOSEPH LIsTON. McGraw-Hill Book 
Company, Incorporated, 330, West 42nd-street, New 
York 36, N.Y., U.S.A. [Price 8-50 dols.J]; and 
McGraw-Hill Publishing Company, Limited, 95, 
Farringdon-street, London, E.C.4. [Price 72s. 6d.] 
Tas volume is based on lecture courses delivered 
at Purdue University, where the author is professor 
of aeronautical engineering, and is intended as a 
broad review of aircraft propulsion principles and 
practice as applied to the numerous forms of power 
plant now in use or under development. As such, 
it does not set out to be a design manual, but 
nevertheless it successfully combines the functions 
of a detailed survey of the field, for the benefit of 
students with the requisite engineering background 
but no experience in aircraft propulsion, and of a 
reference book of present practice, useful to the 
specialist. The first chapter outlines the general 
power requirements of an aircraft, whatever system 
of propulsion is employed, and then presents typical 
performance data for piston and turbine engines by 
means ofan historical review, rather heavily weighted 


in favour of American achievements. Under the]. . 


title “ Utilisation of Available Energy ” there follows 
4 discussion of the basic performance characteristics 
of the various forms of power unit, together with 
annotated illustrations of their main mechanical 
features. This chapter includes a useful review 
of propeller performance and construction. 

A chapter ingeniously headed “ Charge Handling,” 
deals with both fuels (testing, production and fuel 
systems) and compressors, including turbo-super- 





chargers. A lengthy chapter on combustion in 
piston engines and gas turbines follows, which 
seems excessively long (100 pages) for a general 
work of this nature, particularly since the perform- 
ance aspects of compressors are dealt with so 
briefly, and those of turbines hardly at all. Piston- 
engine performance is then dealt with at some 
length, particular attention being paid to test 
methods and instrumentation. Then follows a 
chapter on turbine engine characteristics, freely 
illustrated with charts and nomograms. The 
approach here is wholly in terms of fixed component 
efficiencies, and is, perhaps, rather unrealistic, in 
view of the space devoted to this chapter. The 
final chapter deals with the structural and mechani- 
cal aspects of power plant design, with particular 
reference to materials, cooling and vibration 
problems. In general, it may be said that the 
author has succeeded in touching on most aspects 
of his very wide field, but that the emphasis is 
at times open to question: in particular, the 
treatment of ramjet and rocket power plants is 
very brief, and almost wholly theoretical. 





WHAT IS MOVING 
MACHINERY? 


Wuen the Industrial Injuries Act was passed some 
years ago, there was reason to hope that employers 
might be relieved to some extent from the worry 
and anxiety of litigation; but this hope has been 
falsified. The kind of case in which an attempt is 
made to show that injury has been caused by a 
breach of the Factory Acts has become more 
numerous than ever. A case in the Court of Appeal 
not long since—Cummings v. Richard Thomas and 
Baldwins, Limited (1953) 2 A.E.R. 43—raised an 
interesting question as to what constitutes ‘“‘ moving 
machinery.” To state the point in a few words: 
If part of a machine must be fenced when it is “‘ in 
motion or in use,” does this mean that it must be 
fenced even when moved by hand? The facts were 
as follows: the plaintiff, an experienced fitter, was 
engaged in adjusting a grinding machine, part of 
which consisted of a faceplate rotated by belts and 
pulleys, by which the motion of a prime mover was 
normally transmitted to the machine. At the material 
time the machine was not in use; it had been dis- 
mantled so that repairs and adjustments could be 
done on it, the power from the prime mover had been 
cut off, and the guard, which was attached when the 
machine was used for its normal purpose, had been 
removed. 

The plaintiff had to drill two holes in the faceplate, 
one on each side, so that, having drilled one, he had 
to turn the faceplate through 180 deg. This he 
did by pulling on the belt so as to cause the main 
shaft to revolve. While doing this, he caught his 
little finger between belt and pulley and sustained an 
injury. In an action for damages, he alleged that 
there had been a breach of statutory duty under 
the Factories Act, 1937, and negligence at common 
law. The defendants pleaded that there had been 
no breach of any statutory Rule or Order, and that 
the injury was due to the plaintiff’s own negligence. 
The Factories Act, 1937, S8.13(1) provides that 
‘“‘ Every part of (the) transmission machinery shall 
be securely fenced unless it is in such a position or 
of such construction as to be as safe to every person 
employed or working on the premises as it would be 
if securely fenced.” §.16 provides that “‘ All fencing 
. shall be maintained in position while the parts 
required to be fenced ... are in motion or in 
use...” It was conceded by the defendants 
that the part of the machine in question when in 
normal use was “ transmission machinery,” but 
they contended that it ceased to be such owing to 
the fact that the motive power from the prime mover 
had been cut off. Mr. Justice Pearson refused to 
accept this contention, holding that the transmission 
machinery was “in motion” when actuated by 





the hand of an operator. He also came to the 
conclusion that the plaintiff had not been negligent, 
and gave judgment in his favour. 

On appeal this judgment was affirmed. Dealing 
first with the defendants’ contention that the 
machinery was not “‘ in motion ” within the meaning 
of the Act, Lord Justice Singleton observed: ‘“‘ It 
is said that, having regard to the terms of the Act, 
the whole outlook is based on movement by 
mechanical energy. That is an interesting argu- 
ment, but I find myself unable to read that meaning 
into §.16. Transmission machinery is presumed 
to be dangerous . . . There may be equal danger, 
or at least a considerable degree of danger, if part 
of that transmission machinery is moved by hand 
. . . The words of the section are ‘in motion or 
in use,’ not ‘in motion by mechanical energy or 
in use.’ It seems to me that we were asked by 
counsel to read into the section words which are 
not there.” 

His Lordship went farther. He said that, if he 
was wrong in saying it was transmission machinery, 
it was “‘ dangerous machinery ” within the meaning 
of S. 14 (1) of the Factories Act, 1937, which provides 
that ‘‘ every dangerous part of any machinery .. . 
shall be securely fenced.” Pausing there, we may 
ask, perhaps, with all respect to.a high legal 
authority, how can a machine which has been dis- 
mantled be said to be dangerous because a man 
deliberately sets it in motion by hand and incurs an 
injury in consequence? A mad dog in a cage is 
only dangerous to him who puts his hand through 
the bars. The learned Lord Justice does not 
appear to have had his attention drawn to the case 
of Hingle v. Birtwistle (1897, 1Q.8192) where 
machinery was said to be dangerous if, in the 
ordinary course of working, danger might be 
expected from it. 

The Lord Justice agreed with Lord Justice Single- 
ton as to the meaning of the words “in motion,” 
but Lord Justice Morris did not. In the course of 
his judgment he said: “It is unreal to say that 
transmission machinery was in motion and I do not 
think that, in any practical sense, it can be said to 
have been in motion. The facts in the present case 
do not, in my judgment, come within the scope or 
the spirit, or the intention of the words ‘ trans- 
mission in motion.’ For these reasons I think 
there was no breach of statutory duty.” 

And so, on this point, the Court of Appeal by a 
majority decided that ‘‘ machinery in motion” 
means machinery in motion whether by “ power ” 
or “ hand-of-man power.” This is a decision which 
may have a startling result. It seems to mean that, 
whenever any machine which embodies some trans- 
mission gear is under repair, whether in situ or in 
the repair shop, the “ fences” will have to be kept 
on at all costs. It remains to consider another 
defence put forward by the defendants. They 
alleged that the plaintiff himself had been negligent ; 
but the judge found that he was not, and the 
Court of Appeal agreed. Lord Justice Morris, how- 
ever, who would have given judgment for the 
defendants on the other point, made one interesting 
remark. Having observed that the plaintiff had 
made an error of judgment which did not amount to 
negligence, he said: “It seems to be that this 
unfortunate, but happily, not serious, accident is 
just the sort of accident which should be covered 
by the provisions of the statute and regulations 
which deal with industrial injuries.” In the report 
of the case, which we have consulted, no mention is 
made of the amount awarded by way of damages : 
it cannot have been very much. Whatever they 
may have been, they fall to be paid by the em- 
ployers, who will also be condemned in the costs of 
the action and of the abortive appeal. 





Ort PRosPECTING IN NoTTINGHAMSHIRE.—Drilling for 
oil by the D’Arcy Exploration Co., the prospecting sub- 
sidiary concern of the Anglo-Iranian bi Co. Ltd., has 
begun at Screveton, near Newark, Nottinghamshire. 
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ARC SUPPRESSION ON 
MERCURY-ARC RECTIFIERS. 


By 8. R. Jupp A.C.T.(Birm.)., A.M.1.E.E. 


Arc-suppression circuits, which rapidly interrupt 
the current flowing through mercury rectifiers, 
have been successfully employed for protecting 
direct-current traction rectifier systems, heavy- 
current rectifiers supplying electro-chemical plant, 
high-tension installations and testing equipment. 
The primary function of such circuits is to ease the 
duty on the alternating-current circuit-breaker in 
the main supply in the event of a short-circuit or 
overload on the rectifier equipment or an “ arc- 
back” or “ back-fire” in the rectifier cylinder. 
In order to achieve successful current interruption, 
especially under severe fault conditions, it is essen- 
tial that the arc-suppression equipment should 
become effectively operative in the shortest possible 
time. For this reason, high-speed magnetic relays 
and, more recently, electronic gas-filled relays, such 
as thyratrons, have been used. 

Since arc suppression is effected by controlling 
the electrostatic field in the space surrounding each 
main anode of the rectifier, each cylinder must be 
fitted with control grids. These are similar to, 
and in fact may be the same electrodes as, those 
used for the normal grid-control of the direct- 
current voltage. Their introduction, however, 
necessitates an increase in the minimum ambient 
temperature at which a rectifier will give satisfactory 
operation, especially when starting from cold under 
heavy load. For instance, while a rectifier cylinder 
without grids may provide satisfactory performance 
under load even if the cylinder temperature is 
initially as low as 0 deg. C., it is undesirable to 
operate a cylinder fitted with grids at an initial 
temperature of much less than 10 deg. C. This 
is due to the additional de-ionising surfaces, provided 
by the control grids, producing unstable arc condi- 
tions when the ambient temperature and therefore 
the mercury vapour pressure are low. In addition, 
very high ambient temperatures and heavy loading 
conditions, which produce abnormally high vapour 
pressures in the vicinity of the main anode, tend to 
impair the effectiveness of the suppressing action 
of the control grids. 

This condition must be borne in mind in spite 
of the fact that the permissible ambient temperature 
range, over which arc suppression operates satis- 
factorily, is quite wide. Consequently, the adoption 
of arc-suppression equipment as an additional 
protection for rectifiers is largely determined by the 
operating conditions. The general trend in this 
country, particularly as far as moderately high- 
voltage traction systems are concerned, for example, 
1,500 volts direct-current, is to use rectifiers without 
arc suppression and to rely on the switchgear for 
the protection of the alternating-current side of the 
equipment, especially in view of the relative freedom 
from back-fires which characterises the modern recti- 
fier. Conversely, there isa tendency on the Continent 
to favour the use of rectifiers fitted with arc-sup- 
pression grids. Many overseas engineers also 
regard arc-suppression equipment as essential. 
The use of arc-suppression equipment does not, 
however, mean the omission of direct-current 
protection, since under “ back-fire’’ conditions, 
in which one or more of the anodes lose their recti- 
fying properties, the rectifier will virtually short- 
circuit both the direct-current and the alternating- 
current systems, so that reverse direct-current will 
flow in the direct-current "bus bars and through the 
affected anodes. The arc-suppression grids are not 
able to suppress this direct-current component of 
the fault current and since it is not extinguished 
by normal commutation it is necessary to protect 
the direct-current system and the rectifier by a 
reverse-current high-speed circuit-breaker or its 
equivalent. For a similar reason arc suppression 





cannot be used to provide protection against failure 
of the anode commutation in an inverter equipment. 

In order to effect arc suppression, the rectifier 
bulb or cylinder must be arranged to act as a circuit- 
breaker and to interrupt the current passing through 
it as quickly as possible. This is achieved by 
applying a sufficiently large potential difference 
between each control grid and the cathode, so that 
the former is made negative to the latter. This 
negative bias will have no effect upon any anode 
which is conducting at the instant of its application, 
since the negative grid exerts no appreciable 
influence upon the electrostatic field in the presence 
of ionised mercury vapour. Such an anode will 
therefore continue to conduct until some time later 
in the cycle when it is made negative to the cathode 
by the cyclic polarity reversal of the associated 
phase voltage of the rectifier transformer. Anodes 
not conducting at the instant when the negative 
bias is applied will, however, be prevented from 
taking over conduction from the preceding anode, 
even though they are made positive to the cathode 
in turn by the rectifier-transformer phase voltages. 
Thus the application of a suitable negative bias 
voltage between each grid and the cathode can be 


problem then resolves itself into detecting the fault 
and “ triggering off” the valves. 

Fig. 1 shows the basic circuit of an electronic arc. 
suppression equipment of this kind. The anode of 
a hot-cathode vapour-filled triode valve—the arc. 
suppression thyratron a—is connected in series with 
the low-resistance coil of the valve-reset relay 5 
and the anode-load resistor c to the positive of the 
arc-suppression direct-current supply d, which is 
derived from an auxiliary metal-plate rectifier and 
transformer e. The negative of this supply is 
connected to the cathode of the thyratron. The 
thyratron anode load resistor is also connected to 
a lead, which is common to each grid-cathode 
circuit of the rectifier, in such a manner that when 
the thyratron conducts the voltage drop across the 
resistor applies a large negative bias to each 
rectifier grid. Normally, the rectifier grids in this 
case are only excited by the sinusoidal output 
voltage of the rectifier bias sine wave transformer f, 
which serves to produce conduction in each grid 
lead 30 deg. in advance of the start of conduction 
through the corresponding anode. This ensures 
that each anode begins to conduct as soon as it 
becomes positive to the cathode. The presence of 





Fig. 1, BASIC DIAGRAM OF ELECTRONIC ARC-SUPPRESSION EQUIPMENT. 


Three Phase 50 Cycle 





Wee fi 





— 


































































































D.C.- m 
WW | VaVY 
f 
? ] = Three Phase 
q ra 50 Cycle b 
po; = 
Rectifier7 i. | TI 
D.C.+ Cylinders = 
C. +]. ° : 
2 n 
Three Phase ¥. = (a. 
50 Cycle ok ae .i ss 
: F 3 
(804A) d 1 
“Single 1h 
To Trip <—— (F pes et 
Circuit <—————— 
g “ENGINEERING” 


used to interrupt the output current of the rectifier 
when it is carrying normal load without it being 
necessary for a circuit-breaker to be operated. 
Alternatively, when this bias is applied and the 
normal alternating-current circuit-breaker is tripped 
simultaneously, the duty of the latter is considerably 
eased. 

This application of negative bias to the grid 
circuits can be used to suppress the alternating- 
current fault conditions associated with a short- 
circuit on the direct-current system or a back-fire 
in the rectifier. Under these conditions, however, 
the rate of current rise is exceedingly rapid, being 
limited principally by the impedance of the alter- 
nating-current system and the rectifier transformer. 
The vapour pressure distribution inside the rectifier 
cylinder is then very different from normal, with 
the result that unless negative bias is applied 
almost immediately after the fault has developed 
it cannot be used to suppress the current and the 
system must be cleared by the normal protection. 
In order to detect the presence of excessive current 
and to apply the negative grid bias as early as 
possible, schemes have been evolved in which high- 
speed magnetic relays are utilised. Alternatively 
the time of application of the negative bias can be 
reduced to a minimum by replacing the high-speed 
relays with a completely static system of electronic 
valves of which the time lag is negligible. The 


the grid electrode does not, therefore, affect normal 
rectification. When, however, the arc-suppression 
thyratron a becomes conductive, the negative bias 
applied to each rectifier grid is sufficient to overcome 
the effect of the alternating grid voltage and to 
maintain each grid continuously negative to its 
cathode. This prevents grid current, and therefore 
the main anode current, from beginning to flow. 
The arc-suppression thyratron is not normally 
conductive, since its grid is maintained sufficiently 
negative to its cathode by an adjustable negative- 
bias voltage, which is derived from the auxiliary 
metal rectifier g and the potentiometer h. The 
secondary winding of a single-phase 150-cycle 
transformer ¢ is connected in series with this negative 
bias. Under normal conditions, the voltage intro- 
duced into the thyratron grid circuit by this trans- 
former is so small that it does not make the grid 
voltage so much less negative than the bias as to 
cause the thyratron to become conductive. The 
voltage applied to the primary winding of the 150- 
cycle grid transformer i is developed across the 
burden resistor k of a current transformer / which 
comprises three single-phase iron-cored coils. Each 
coil surrounds one ’bus-bar of the main alternating- 
current supply to the rectifier transformer m and 
the three are connected in series with each other 
and the burden resistor k. Since the resistance of 
the latter is appreciably larger than that of @ 
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ARC SUPPRESSION ON MERCURY-ARC RECTIFIERS. 
Fig. 3. GROUP CONNECTIONS OF ARC-SUPPRESSION THYRATRONS 
AND BI-PHASE GRID TRANSFORMER, 
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normal current transformer, the three coils may be 
regarded as being in “‘open delta” connection. 
Thus, a negligible alternating voltage of some 
frequency other than the fundamental frequency 
will exist across the burden resistor (the voltage at 
fundamental frequency being cancelled out by the 
delta connection) until the main alternating line 
current is large enough to saturate the iron cores 
and to induce harmonic voltages in the secondary 
windings of the current transformer. It should be 
noted that since the production of an output voltage 
by this current across the burden resistor is 
dependent upon flux saturation this voltage, which 
is used to “trigger off” the arc-suppression 
thyratron a, cannot disappear or become attenuated 
during overload or fault conditions. 

Under heavy-current conditions, an alternating 
voltage having components which are odd triple 
multiples of the supply frequency, i.e., 150, 450, 
750 cycles for a 50-cycle supply, will be produced 
across the burden resistor. This voltage, which has 
& fundamental frequency of 150 cycles, will vary in 
amplitude in a substantially linear manner with the 
value of the alternating line current and will induce 
& corresponding voltage in the secondary winding 
of the thyratron grid transformer i. This induced 
Voltage will oppose the thyratron negative bias 
across the potentiometer in alternate half cycles, 
and, if large enough, will cause ‘te valve to conduct. 
Conversely, by changing the setting of the potentio- 
meter the line current at which the valve begins to 
conduct can be varied. Immediately the are- 
Suppression thyratron a conducts, the suppression 
negative bias is applied to all the rectifier-grid 
circuits and the series valve-reset relay b operates. 
One set of contacts on this relay by-passes its own 
coil and the valve. Thus, the valve ceases to 
conduct and the relay is caused to open. Should 
the fault still be present the process will be repeated. 
It is necessary to by-pass the valve in order to 





extinguish the arc owing to the fundamental 
property of a thyratron, which causes the grid to 
lose control when conduction begins. Consequently, 
the current can only be interrupted by reducing the 
anode voltage substantially to zero. 

In order that the main alternating-current 
circuit-breaker shall trip in the event of a sustained 
fault a further electronic circuit is introduced to 
detect this condition. Referring again to Fig. 1, 
a second valve n—called the counter thyratron— 
is connected, with its anode in‘series with a trip 
relay coil 0, to a source of anode supply voltage. 
This source is derived from a potential divider, 
which is connected across the arc-suppression 
negative bias supply d. The cathode of this valve 
is connected to the negative of the supply. Norm- 
ally, this valve does not conduct owing to its grid 
being made negative to its cathode by the thyratron 
negative bias supply, which is developed across a 
capacitor connected between the grid and cathode 
of the counter thyratron n. 

On each occasion that the valve-reset relay } 
operates, a second pair of contacts on it complete a 
circuit from the tapping on the suppression bias 
supply potential divider p through a resistor to the 
grid circuit of the counter thyratron n. The latter 
then introduces a positive-bias voltage in opposition 
to the normal negative-bias voltage. Thus, the 
counter thyratron negative bias voltage falls at a 
rate determined by the value of the circuit resistors 
and the grid-cathode capacitor mentioned above. 
These components are chosen so that if the valve- 
reset relay operates a selected number of times 
(normally three) in quick succession, the negative 
bias on the counter thyratron will fall to a value 
which will cause conduction. The anode current 
of this valve passes through the trip-relay coil o 
and operates the relay, thus completing the tripping 
circuit of the alternating-current circuit-breaker. 
If, however, a non-persistent fault occurs and the 
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the valve-reset relay operates only once, or twice at 
most, the negative bias on the counter thyratron 
will not be reduced sufficiently to cause conduction. 
Since the reset relay will remain open after the one 
or two closures the negative bias across the counter 
thyratron grid capacitor will rise again to its 
former value. Thus, while the arc-suppression 
equipment applies the suppression bias on each 
occasion that excessive line current occurs, com- 
plete trip-out of the mercury-arc equipment through 
the counter thyratron and trip relay will only take 
place if the fault is persistent and has not cleared 
after two re-closures, that is, three operations of the 
valve-reset relay. 

It should be borne in mind that the incorporation 
of arc-suppression equipment in a protection 
system does not necessarily mean that the main 
alternating-current circuit-breaker will not trip in 
the event of a short duration fault. Since the 
presence of a fault means that excessive current 
will flow, it follows that not only will it “ trigger- 
off” the arc-suppression thyratron, but will also 
excite the tripping circuit of the alternating-current 
circuit-breaker. Whether the alternating-current 
circuit-breaker will actually trip will therefore 
depend on the severity of the fault and the charac- 
teristics of the circuit-breaker and tripping circuit. 
If the circuit-breaker does trip, however, its duty 
will be considerably eased by the presence of the 
arc-suppression circuit. In fact, no current at all 
may be flowing through the breaker when it actually 
opens. For reasons mentioned earlier, the operation 
of the arc-suppression thyratron. will not prevent 
the direct-current reverse-current circuit-breaker 
from opening on a back-fire fault. 

* An example of the actual electronic arc-suppres. 
sion equipment is shown in Fig. 2. Since the valves, 
relay coils and associated components are connected 
to the mercury-arc rectifier cathode they are effec- 
tively at direct-current positive potential with 
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respect to earth and are therefore, as will be seen, 
housed in a framework which is mounted on 
insulators. Connections are made to the external 
circuits either through multi-pin plugs or easily 
removable connectors, so that the electronic chassis 
can be easily withdrawn for inspection, main- 
tenance, etc. The single arc-suppression thyratron 
shown in Fig. 1 is replaced by two groups of thyra- 
trons with their anode circuits connected in parallel, 
as indicated diagrammatically in Fig. 3. Each 
group may consist of one or two thyratrons (which 
are connected in parallel), depending on the rating 
of the valves used and the total current required 
through the arc-suppression resistor and the grid 
circuits of the rectifier under suppression conditions, 
The two groups of valves are used in conjunction 
with the 150-cycle thyratron grid transformer, 
which is wound with a centre-tapped or bi-phase 
secondary winding, the induced voltages in the two 
halves of which are phase-displaced by 180 deg., 
ie. their polarivies are in opposite directions. The 
end of each phase is applied to the grid circuit of one 
of the groups of valves, while the centre tapping of 
the secondary winding is connected to the slider of 
the thyratron negative-bias potentiometer. Thus 
both groups of valves share a common negative- 
bias, although their alternating voltage inputs, which 
are derived from current transformers, are 
180 deg. out of phase. This connection ensures 
that, irrespective of the phase of the 150-cycle 
voltage, which is developed by the current trans- 
former at the commencement of fault current, one 
group of thyratrons will be triggered-off. More- 
over, since the frequency of the alternating input 
grid voltages is 150 cycles, one or both groups of 
valves will become conductive earlier than with a 
50-cycle input. Hence, one group of valves will be 
triggered-off in the first quarter cycle of the fault 
signal voltage, ie. within one-twelfth cycle for a 
50-cycle supply. This is shown in Fig. 4, page 101, 
which is an oscillogram of the results obtained when 
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a 1,500-volt direct-current rectifier equipment, fitted 
with electronic arc-suppression equipment, was 
subjected to a short-circuit. 

Other relays are mounted on the electronic 
chassis to provide continuous monitoring of such 
auxiliary circuits as the arc-suppression direct- 
current supply and the thyratron bias and heater 
supplies. Failure of any of these supplies causes 
the alternating-current circuit-breaker to trip and 
indicates that the suppression equipment is no longer 
operative. Two test push-buttons, one associated 
with each of the grid circuits of the two groups of 
arc-suppression thyratrons, are mounted in a con- 
venient position, so that routine checks of the 
action of the suppression and counter thyratrons 
and associated circuits can easily be made. Pressure 
on a test button reduces the negative bias on the 
associated thyratrons to zero, thus allowing them 
to conduct. If the test button is maintained 
closed, thus simulating a sustained fault, the arc- 
suppression equipment causes the alternating- 
current circuit-breaker to trip. The thyratron 
negative-bias potentiometer is fitted with a cali- 
brated scale, so that the value of the output current 
of the rectifier at which the equipment will trip can 
be adjustable. In certain installations a circuit is 
incorporated to enable the suppression bias to be 
automatically applied when the equipment is shut 
down while on load, thus again reducing wear on 
the alternating-circuit circuit-breaker contacts. 

Fig. 5 illustrates an electronic arc-suppression 
equipment, which is incorporated in a 150-kW 
3-kV direct-current mobile substation for testing 
purposes. Fig. 6 shows a similar equipment for a 
1,500-kW 1,500-volt rectifier which was supplied 
by the General Electric Company, Limited to the 
New South Wales Government Railways. Since 
electronic arc-suppression equipment utilises the 
simplest of techniques, and is static in operation, 
it requires very little maintenance and does not 
demand highly skilled attention. Experience has 
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shown that this type of suppression can be applied 
to both low and high voltage rectifier installations 
and provides a very effective additional means of 
protecting large rectifier installations. 





CANADIAN CONFERENCE ON PRESTRESSED CONCRETE. 
—tThe University of Toronto, with the support of other 
Canadian organisations, is arranging to hold a confer- 
ence on prestressed concrete in Toronto on Thursday 
and Friday, January 28 and 29, 1954. Further details 
will be available p ds and may be obtained from 
Mr. H. Fealdman, secretary, organising committee, 
Canadian Conference on Prestressed Concrete 
Hydro-Electric Power Commission of Ontario, 620, 
University-avenue, Toronto 2, Canada. 





TooLMakING aS A CaREER.—A small illustrated 
booklet drawing attention to the possibilities of 
toolmaking as an attractive career for boys with a 
mechanical and constructive bent, has been prepared 
by the Gauge and Tool Makers’ Association for general 
circulation. Copies may be obtained free of charge 
on application to the secretary of the Association, 
Standbrook House, Old Bond-street, London, W.1. 
As a result of a preliminary distribution of the booklet, 
the Association announces that about 40 boys leaving 
school this month have applied to them for apprentice- 
ships in gauge and tool making. 





COMPENSATION FOR OccUPATIONAL DisaBILITIES.—A 
committee, of which Mr. F. W. Beney, Q.C., is chairman, 
has been appointed by the Minister of National Insur- 
ance, Mr. Osbert Peake, to review the provisions of 
the Industrial Injuries Act under which benefits are 
paid to persons contracting occupational diseases, 
or receiving injuries otherwise than by accident, and 
to make recommendations. The inquiry will be con- 
cerned principally with the extent to which persons 
who claim that they are suffering from diseases due 
to their employment should be eligible for the special 
benefits provided by the Industrial Injuries Scheme. 
Apart from provisions for injuries due to accidents, 
only specified occupational diseases, about 40 in ee 
are covered by the regulations. Persons an 
organisations interested in this matter are invited to 
submit their views in writing to the nooo gesteah” 
secretary, Mr. H. B. Lewin, M.B.E., Ministry of Natios 
Insurance, 10, John Adam-street, London, W.C.2. 
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ESTIMATION OF DISSOLVED 
OXYGEN IN DE-AERATED 
WATER. 


By J. Arnott, F.R.1.C., F.I.M., anp 
J. McPuear. 

In ENGINEERING, vol. 169, page 553 (1950), 
there appeared a description of some investigations 
on the estimation of dissolved oxygen in de-aerated 
water. A method was described which was claimed 
to be sensitive to + 0-002 millilitre per litre of 
oxygen at low oxygen contents. It was based on 
the Winkler principle, but, by the use of an organic 
solvent, the liberated iodine was concentrated in 
one twentieth of the original bulk before final 
titration with thiosulphate. This involved the use 
of carefully standardised solutions and semi-micro 
burettes, and it was hoped that some simplification 
could be made without loss of accuracy. 

After much consideration, it appeared that work 
should be directed towards an alternative to the 
titration, which calls for very considerable skill. 
A few trials had previously been made with measure- 
ment of the depth of colour of the solution of iodine 
in carbon-tetrachloride by means of an absorptio- 
meter, but these were not pursued because it was 
desired to avoid the use of any instrument not 
readily portable, or requiring power supply. The 
advantages of a colour comparison still seemed 
attractive and our thoughts were directed to the 
Lovibond Nessleriser, which is very simple to use. 
On searching through our stock of discs, it was 
found that one for estimation of iron had a colour 
very similar to that of the iodine solution. The 
first set of tests established that the relationship 
of colour density to concentration was linear. 
The comparator method was then put into use in 
de-aeration trials, along with duplicate titration 
tests. Very satisfactory results were obtained from 
a large number of readings made by several operators. 
Finally, an approach was made to the makers of the 
Nessleriser, who prepared two discs with a suitable 
colour screen. These were exhaustively tested, 
first against solutions of iodine in carbon-tetra- 
chloride of known concentrations, and later by 
means of parallel estimations—one set by titration, 
the other by colour comparison. The discs were 
then taken as masters to be used subsequently for 
matching production sets. 

By the use of the colorimetric finish, the procedure 
is very considerably simplified, since burettes, 
standard solutions and starch are eliminated. 
The method is especially useful at very low oxygen 
contents ; the difference in depth of colour between 
0-001 and 0-003 ml. per litre is quite marked. 

The modified method is briefly as follows. 
Starting as before, with a sample of about 1,100 ml., 
the normal Winkler additions are made and, 
after acidifying with sulphuric acid, 1,000 ml. is 
transferred to a large separating funnel. The 
liberated iodine is then extracted by successive 
additions of 20, 20 and 10 ml. of carbon tetrachloride 
and these extracts collected in a 50-ml. Nessler 
tube. These amounts of carbon tetrachloride are 
smaller than those recommended in the original 
method. Later experience has shown that with 
waters of low oxygen content, say, below 0-05 ml. 
per litre, these additions, i.e., a total of 50 ml., 
give complete removal of the iodine if the funnel is 
shaken very vigorously. The Nessler tube is then 
transferred to a Nessleriser and the appropriate 
disc number chosen. Discs with a suitable filter 
Screen are available with the following ranges :— 

A: 0-001-0-003-0-005-0-007-0-009-0-012-0-015- 

0-018-0-020 ml. per litre. 

B: 0-025-0-030-0-035-0-040-0-045-0-050-0-060- 

0-080-0-100 ml. per litre. 

If the dissolved-oxygen content is expected to 
be higher than 0-1 ml. per litre, a smaller quantity— 
500 inl. or less—can be used for the extraction with 





tetrachloride. Alternatively, if, after extracting, 
the colour obtained is too dense for the highest disc 
reading, a portion of the 50-ml. extract may be 
used ; for example, 25 ml. may be taken and the 
disc reading multiplied by two. 

If desired, the additions of the manganous salt, 
potassium hydroxide, and potassium iodide can 
be made by means of tablets, as mentioned in 
Appendix C of British Standard 1427-1949. A 
further step in the same direction is the use of potas- 
sium bi-sulphate tablets instead of sulphuric acid. 
The tablets take a little time to dissolve and there- 
fore slow up the estimation. They are, however, 
to be preferred to liquid reagents under some 
conditions, for example, on board ship. 


In carrying out acceptance tests on de-aerators, 
it is sometimes necessary to cover a range of load 
and temperature conditions. To save steam, it is 
desirable to carry out a large number of tests in a 
short time and, for this, liquid reagents are best. 
Ostwald-Folin pipettes are preferred since they avoid 
risk of harm to the operator. 

In field testing, the consumption of carbon- 
tetrachloride might limit the number of tests 
possible with an easily portable outfit; 50 ml. 
weigh approximately 80 gm., hence 1 Ib. of the 
solvent will only suffice for five estimations. The 
carbon-tetrachloride can, however, easily be re- 
covered for further use by discharging the iodine 
in dilute sodium-thiosulphate. To do this, a 
quantity of carbon-tetrachloride arising from tests 
is collected in a bottle, and a very dilute solution of 
iodium-thiosulphate added in drops, with vigorous 
shaking, until the colour in the carbon-tetrachloride 
is just discharged. After standing till the water 
has collected on the top, 50 ml. of the carbon- 
tetrachloride is withdrawn with a pipette and 
measured for idodine colour in the Nessleriser. If 
there is still a colour, further additions of sodium- 
thiosulphate are made. Finally, the carbon- 
tetrachloride and the aqueous solution are transferred 
to a separator and the pure carbon-tetrachloride 
run off. The carbon-tetrachloride can be washed 
once or twice with distilled water if thought desirable. 

The method now described is primarily intended 
for testing water of high purity. It is essential that 
the water be completely free from suspended matter 
of any kind and also from sulphites. Usually, 
sulphite additions are given intermittently, and it 
can be arranged that, prior to and during a de- 
aeration test, the sulphite supply is cut off. When 
there is any doubt about the condition of the 
water it is worth-while to verify that it neither 
destroys iodine nor liberates iodine from potassium 
iodide. For the first test, a measured amount of 
iodine solution is added to, say, 1,000 ml. of the 
water in a separating funnel, some carbon-tetra- 
chloride added, shaken, and run off into a Nessler 
tube. The colour should match the disc correspond- 
ing to the amount of iodine added. As a guide to 

> odi 
1,000 iodine 
corresponds to the disc for 0-045 ml. per litre of 
oxygen. For the other test, some potassium iodide 
is added to 1,000 ml. of the water, a little acid 
added, and any iodine liberated extracted in carbon 
tetrachloride. 


If either of these tests shows interfering elements, 
the normal Winkler technique will not give accurate 
results, and it may be necessary to apply some of 
the modifications recommended by Schwartz and 
Gurney and others. Such precautions are seldom 
necessary in modern power plants, where very low 
dissolved oxygen content is aimed at, because the 
water is mostly condensate with a make-up of 
evaporated water. 

The writers acknowledge their appreciation of 
the encouragement given by the directors of Messrs. 
G. and J. Weir, Limited, and their permission to 
publish this note. 


the quantities to be used, 8-00 ml. 








STRESSES IN A CURVED 
BEAM. 


By A. D. Riowarns, M.A. 


AN approximate method (but adequate for design 
purposes) of determining the skin stresses in a beam 
curved in the plane of the applied moment, where 
the depth of beam is comparable with the initial 
radius of curvature, has been developed by the 
author in the Department of Mechanical Engi- 
neering, Royal Military College of Science, Shriven- 
ham, Berkshire. 

The direct application of the bending formula 
derived for straight beams leads to considerable 
error when applied to curved beams. In a more 
exact determination of the induced stresses and 
of the curvature produced, the most difficult step 
is the location of the neutral axis of the section ; 
this no longer passes through the centroid but is 
displaced towards the centre of curvature to a 
degree which depends on the ratio of R to d (the 
connotation of R and d is indicated in Figs. 1 and 2, 
on page 104) and also on the shape of the beam 
cross-section. 

The standard method for finding the displace- 
ment h of the neutral axis from the centroid leads 
to an equation which, in its most convenient form, 
can be written : 


>» 





R-z R-—-;| 

where A is the area of the section ; the other terms 
are defined in the figures, and the summation is 
taken over the whole section. For a limited number 
of sections, this equation may be solved by inte- 
gration, but this is usually a laborious process 
leading to a complicated formula. The final 
evaluation of h is rendered difficult because it is 
obtained from an expression involving small 
differences of large quantities, and seven-figure 
logarithms have to be used to obtain reasonable 
accuracy. For all sections, a graphical method is 
available but this depends on obtaining the difference 
of two almost equal areas, so that considerable care 
is required in its application. 

By two approximations, which are often partially 
self-cancelling, equation (1) may be brought into a 
form which is very simple yet of adequate accuracy. 
Writing equation (1) in the form 


2\-1 ) 
z (1 — Z) sA=A(1—2 ‘ 
and expanding both sides by the binomial theorem 
gives 
- Shi hill 
ESA+ESSA+E(S 


R 


=afit+i+(z)+.--}: 


Since [5A = A and =z5A = 0 (because z is measured 
from an axis through the centroid) this becomes 


7Vsa4z(2) sa 
E(§) sa+z(Z) 8A+--- 
h h\2 
= = = — 
slate]. @ 
On the left-hand side, each term is a summation 


over the area of the section, for most of which z is 
considerably less than R. It may therefore be 


year... 


Zz 3 
expected that the terms containing (5) and 
higher powers will be small in comparison with 

2 - - . ar | k\2 ’ 
2(=) 8A, which equals A(=), where k& is the 
radius of gyration of the section about the trans- 
verse axis CC through the centroid. 
In general, though not always, the approximation 
made in dropping the higher-powered terms reduces . 


the value of the left-hand side of the equation (2). 
The second approximation is to neglect squares and 
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| 
: h\. . wa A , 
higher powers of (=) in comparison with R This 


always reduces the value of the right-hand side, | 
h 

since R is always positive. 

Taking the two approximations together, 


2 h 
a(p)=4z 
ke 


h= R’ 

which yields a simple formula for h. 
How good is the value given by equation (3) 
depends on several factors. Predominant is the 
ratio of the radius of curvature to the depth of beam, 


therefore 


(3) 


R 
7’ but the shape of the section has a considerable 


effect. For sections symmetrical about CC the 
odd-powered terms on the left-hand side of 
equation (2) vanish, leaving only even-powered 
terms, of which the fourth, sixth, etc., are dropped. 
This approximation gives a low value of h, since 
the omitted terms are all positive. The error is 
partially corrected by dropping the higher powers of 


h 
R from the right-hand side, but not completely, 


as is shown in Tables I and II for circular and 
rectangular sections. 

However, Tables VI and VII, on page 105, 
giving the stresses f, and fy, calculated at the inside 
and outside surfaces of a beam subjected to a 
bending moment M, show that, for all practical 
purposes, there is adequate agreement between the 
results obtained by the approximate method and 
those obtained by more laborious integration. The 
stresses are calculated from the formula, 

M j7z—h 

I= kh 6 = :) 

Such symmetrical sections as the circle and rect- 
angle are frequently used for curved beams, for 
example, for chain links, though assymmetrical 
sections should be used where practicable; these 
sections are more efficient than the symmetrical 
sections if they are so arranged that the broader 
portion is on the inside of the curve. For such 
sections (triangular, trapezoidal and T-sections, for 
example) the odd-powered terms in the left-hand 
side of equation (2) will be negative, while the even- 
powered terms remain positive. The series is then 
alternating in sign and dropping the higher-powered 
terms may either increase or diminish the left- 
hand side of the equation; which happens will 
depend on the degree of assymmetry of the section 
and the severity of the initial curvature. For a 


given section, there will be a certain ratio of an 
at which the negative terms omitted are balanced 
by the positive terms. For lesser values of cd that 


is, for more severe curvature, the negative terms 
are numerically less than the positive terms and the 
first approximation tends to result in a low value 
of h. 

If the curvature is less severe, the negative terms 
predominate and the tendency is to produce a high 
value of h. In the former case, the second approxi- 

2 

mation of dropping the term in (5) and higher 
powers from the right-hand side of equation (2), 
may over-correct the first. This actually happens 
if the section is triangular. In the latter case, 
the two errors introduced are in the same direction 
and it would be better if the second approximation 
were not made. In such a case, the simpler 
procedure is not to expand the right-hand side, 
but to write the equation as 
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atCt a 


Table III compares the results of equations (3) 
and (4) with those obtained by full integration for 
a triangular section. It should be recognised that 
the bottom line of Table III shows the effect of 
making only the first approximation, but that the 
one above it shows the effect of making both. In 
the case of the most severe curvature chosen, 


h= (4) 


2 
which is R = a” equation (4) gives a low value 


for h which is very much over-corrected by equa- 
tion (3). For less severe curvatures, the first 
approximation alone yields a high value and this 
error is accentuated by the second. 

In Table IV, values for a T-section with dimen- 
sions of 4 by 4 by 1 are shown, this being a more 
marked case of an assymetrical section. The units 
of measurement do not matter because all the 
results are calculated and presented non-dimen- 
sionally. For all degrees of curvature shown, 
equation (4) leads to a high value of 4 and equa- 
tion (3) is considerably more in error. One of the 


Fig. 1. 
CROSS-SECTION OF BEAM. 


Fig. 2. 
ELEMENTARY LENGTH 
OF CURVED BEAM. 
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most usual sections for curved beams is the tra- 
pezium, which comes mid-way between the triangle 
and the rectangle. In the case of the former, 
equation (3) yields high results; for the latter, the 
results are low. Table V shows that the two effects 
practically cancel each other (that is, the second 
approximation almost balances the first) for a 
trapezium whose base is twice as wide as its top. 
Tables VIII, IX and X show corresponding 
results for the calculated stresses for the assym- 
metrical sections. Agreement with the results of 
full integration is very close for the trapezium when 
equation (3) is used. For the triangle and T-section, 


d| only fair agreement is obtained, the stresses being 


10 per cent. low at severe curvatures in one case, 
20 per cent. low in the other. Much better results 
are obtained for these two sections if equation (4) 
is used. A rough guide as to whether equation (3) 
or equation (4) is to be used can be obtained from 


—— ’ 


d d 
the ratio -. For the symmetrical sections, . 
a 


the stresses calculated according to equation (3) 
are high by about 10 per cent. for severe curvatures : 
equation (4) should not be used. If the section is 


such that : = 2-25, equation (3) gives results 
which are probably more accurate than the design 
data warrant. 8 exceeds about 2-5, equation (4) 


gives better results at severe curvatures, but the 
stresses may be 10 per cent. low even then. 

The percentage error in stresses for the T-section 
will be seen from Table VIII to reach a maximum 


R 
of —10 per cent. at about a 4, the error de- 





a(aa( ty" 





creasing as the curvature is made more severe. 


There will be some value of S. less than 2, at 
which the error reverses (as happens in the case 
of the triangle when = is between 2. and 3). For 
the triangle, a maximum negative error of —5 per 
cent. occurs in the region of = = 6. Calculations 


made for an I-section show a degree of agreement 
similar to that obtained for a rectangle and it is 
not worth-while presenting a separate table. 

In the tables, results have been given in terms of 


= and = rather than . and - It is a moot point 
a a d d 


which of these would best represent severity of 
initial curvature, and for this reason the columns 
where R = d have been indicated. On the basis of 


R 
7’ the results for the assymmetrical sections may 


be said to have been calculated on more severe 
curvatures than those for the other sections. It 
may be objected that expansion by the binomial 
theorem is not strictly valid for very severe curva- 


n z 
tures of assymetrical sections, since the ratio R 


may attain negative values numerically greater 
than unity. In fact, none of the examples treated 
in the tables leads to such a condition, though 
calculations on a 4 by 4 by 1 T-section, with 
R 

= S98 


G = 0 1) when the maximum negative 
a 


value of zis —1-3, gave results for stresses that were 


some 6 per cent. high. Equation (4) must be used 
in this case. The fact that this mathematical 
transgression does not lead to greater error is pro- 
bably due to the smallness of the area over which 


z can numerically exceed unity. Since each term 


of the series is itself a summation, the series remains 
convergent. 


TABLE I.—Circle, Radius u. 



































a R a a \2 
= Ge © ae = eo ese! 
a a 2Re R 
R=d 
S 2 | 3 + | 6. 8. 
a 
4 0-134 | 0-0852 | 0-0630 | 0-0420 | 0-0314 
= 0-125 | 0-0833 | 0-0625 | 0-0416 | 0-0313 
TABLE II.—Rectangle, Altitude 2a. 
1+ = 
h R R 
—=-— — 2 = log, . 
a a é < a 
R 
R=d 
- 2. 3. 4, 6. | 8. 
. — 
a 0-180 0-115 | 0-0850 | 0-0560 | 0-0417 
| 
= 0-167 0-110 | 0-0833 | 0-0555 | 0-0417 

















TABLE III.—Triangle, Altitude 3a, Base Inside Curve. 


a\’ 1 h 1 aa), B+ =| 
4-5(5) = |1-5 +>) Sie 
R=d 

















S 2. 3. 4. | 6. | 8. 
cs _ 
° 0-232 | 0-154 | 0-117 | 0-079 | 0-061 
a 
= 0-250 | 0-167 | 0-125 | 0-083 | 0-063 
aR | 
a # ae 
<o(it+ed ¢ : 0-121 | 0-082 | 0-062 
sat (1+ )| 0-282 | 0-158 
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9°56 
TaBLE IV.—T-Section, 46 x 4b x b, a= -——, Flat 
Inside Curve. 7 
5a Ta 
1- TOR 1+ oR 
5+1579 = 4! 1 . 
Rr- O8e 7 = + a 35a 
R 19R 
R<d Rad 
R 
* Jaye]*|«l|e 
s 0-297 | 0-217/| 0-160 | 0-111 | 0-089 
A 0-366 | 0-244] 0-188 | 0-122] 0-091 
ak 
z+( +5) 0-810 | 0-225 | 0-175 | 0-120 | 0-090 





TABLE V.—Trapezium, 





Base Width (Inside Curve) = 


2 x Top Width, Altitude = 2-25a. 














































































































+ 5a 
243 «a R 4R 9 
— =({1 + —— } log, -_—. 
112 R—-A 3-5a : a 14 
R 
R<d R>d 
R ‘ 
= | 2. 3. | 4, | 6. 8. 
h | | 
; ..| -206] 0-184 | 0-100 | 0-067] 0-050 
# | 
sk «| (07205 | 0-136 | 9-102 | 0-068 | 0-051 
TABLE VI.—Circle, Radius a. 
Ris | s | 4 | 6. | 8. ai 
a 
fi x Aa || 6-46 | 5-39 | 4-96 | 4-56 | 4-40 | By integration 
M 7-00 | 5-50 | 5-00 | 4-60 | 4-46 | By equation (3) 
Aa 
fox FF || 2°81 | 3-19 | 8-87 | 3-55 | 8-65 | By integration 
Gee” 3-00 | 3-33 | 3-40 | 8-58 | 8-67 | By equation(3) 
TABLE VII.—Rectangle, Altitude 2a. 
2, | 3. 4, | 6. 8. — 
a 
fr x A@% | 4:56 | 3-87 | 8-59 | 3-37 | 3-25 | By integration 
M J| 5:00 | 4-00 | 3-67 | 3-40 | 3-28 | By equation (3) 
fo x “a 2-19 | 2-43 | 2-55 | 2-68 | 2-75 | By integration 
dt 2-33 | 2-50 | 2-60 | 2-72 | 2-78 | By equation (3) 
TABLE VIII.—Trapezium, Altitude 2-25a. 
z 2, 3. 4. 6. | 8, = 
’ 
fi x A@\| 3-75 | 8-28 | 3-00 | 2-80 | 2-71 | By integration 
M 3-77 | 3-18 | 2-94 | 2-73 | 2-66 | By equation (3) 
Aa | 
fo x Sr |! 2°29 | 2-40 | 2-51 | 2-78 | 2-81 By integration 
i 2-20 | 2-44 | 2-52 | 2-65 | 2-75 | By equation (3) 
TaBLE IX.—Triangle, Altitude 3a. 
3 2, 3. 4, 6. | 8. — 
a 
Aa)| 3°81 | 2-74 | 2-52 | 2-34 | 2-20 | By integration 
fi x a} 3-00 | 2-50 | 2-33 | 2-20 | 2-14 | By equation (3) 
M )| 3.48 | 2-67 | 2-42 | 2-24 | 2-17 | Byequation (4) 
fo x 42)| 2-40 | 2-80 | 3-03 | 3-30 | 3-88 | By integration 
Neget ¢| 2°25 | 2-60 | 2-84 | 3-13 | 3-80 | Byequation (3) 
a 2-51 | 2-73 | 2-92 | 3-18 | 3-32 | By equation(4) 
‘ 28a 
TABLE X.—T-Section, 4b x 4b Xx b,d = as" 
s 2. 3, 4. 6. 8. | ~ 
a 
2-37 | 1-81 | 1-74 | 1-60 | 1-48 | By integration 
hx AS} 1-73 | 1-55 | 1-49 | 1-44 | 1-43 By equation (3) 
M J} 9.93 | 1-72 | 1-57 | 1-47 | 1-46 | By equation (4) 
fo x 42)| 1-92 | 2-02 | 2-22 | 2-34 | 2-85 | By integration 
Neo ut | 1:64 | 1-82 | 1-97 | 2-14 | 2-26 | By equation (3) 
Ad 1-83 | 1-95 | 2-04 | 2-18 | 2-28 | Byequation (4) 
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(Concluded from page 87.) 
Serep-Spactne DRILL. 


A CONSIDERABLE amount of attention has been 
paid during recent years to the development of seed- 
spacing drills. The advantages to be gained from the 
use of such machines are manifold, as, in addition 
to effecting economies in the seed, precision sowing 
greatly facilitates chopping out and singeing, gives 
a good start to the plants due to the absence of 
clusters, and eases the problem of hoeing. A good 
example of such a device is furnished by that 
illustrated in Figs. 24, 25 and 29, on page 106; 
this was being shown by the designers and manu- 
facturers, namely, Stanhay (Ashford), Limited, 
Elwick Works, Ashford, Kent. This implement, 
it may be added, gained first prize in the production 
class of the Precision Root Drilling Competition 
organised by the Sugar-Beet Research and Educa- 
tion Committee. As will be seen from Fig. 24, it 
is a unit drill designed for attachment to a standard 
toolbar. Each unit is fully-floating and spring 
loaded and is attached to the toolbar by a single 
stem; the requisite number of drills, therefore, 
can be mounted quickly and easily into a gang 
for any number of rows and widths. The rig 
illustrated in Fig. 24, for example, shows seven 
drills, or units, fitted to a tractor-mounted toolbar 
for sowing linseed. 

One of the units is shown separately in Fig. 25, but 
its method of operation will, possibly, be understood 
best by reference to Fig. 26, which shows the interior 
of one of the drills in diagrammatic form. The 
seed is stored in the hopper lettered a in Fig. 26, 
from which it is fed into the small chamber b. 
This smaller chamber is situated immediately 
over the endless rubber belt c, which passes over 
the spring base d of the chamber. The belt is 
provided with a number of holes which pick up the 
seed, the wheel e, known as the repeller wheel, 
constantly stirring and agitating the seed to ensure 
correct filling of the holes. The seed is carried by 
the belt to the end of the spring base d, where it 
is ejected, the belt being located so that there is 
only a drop of 1 in. to the ground. The belt, 
however, travels in the opposite direction to that 
of the drill; this has the effect of counteracting 
the forward motion and the seed, as a consequence, 
is dropped in position instead of being thrown 
forward, which is an important feature. The 
seed is covered by a simple drag-chain device 
designed to eliminate blockages and the collection 
of trash and the soil is consolidated by the spring- 
loaded driving wheel. The coulter makes a V- 
shaped furrow and is designed so that small stones, 
trash, etc., are cleared from the path of the drill. 


UNIVERSAL PowER DRIVE. 


The exhibits on the stand of F. W. McConnel’ 
Ltd., 67, Chiltern-street, Baker-street, London, 
W.1, included their new Power Arm designed for 
use with tractors. This consists basically of a 
common frame and transmission assembly which 
is installed at the rear of the tractor and fitted 
with a series of interchangeable heads. It is illus- 
trated in Figs. 27, 28 and 29, on page 107, Fig. 29 
showing the device fitted with a hedge trimmer, 
Fig. 28 with a logging saw, and Fig. 27 with a 
mixer. The frame consists of two parts, namely, 
a triangulated base structure which is fitted to 
the three-point implement linkage of the tractor 
and a telescopic tubular arm. The drive is trans- 
mitted from the tractor rear power take-off to the 
base of the arm through a short telescopic coupling 
and from the base to the top of the arm by an endless 
belt. The arm pivots about the base and it is 
raised and lowered by a hydraulic ram assembly 
fed from the hydraulic system and controlled by 
the normal hydraulic lever. 

The hedge-trimming attachment, or head, illus- 
trated in Fig. 29, has been developed from the 
McConnel-Gilmour mid-mounted hedge cutter, which 
is a heavier implement driven by a separate engine. 
Although the hedge-trimmer employs the heavy- 
duty knife fitted to the hedge cutter, it has a lighter 





cutter bar and frame. It is, therefore, not suitable 
for cutting the heavier growths that can be handled 
by the McConnel-Gilmour hedge cutter but is 
intended for trimming one-year to three-year 
growths on hedges already brought into trim by a 
heavier machine. The arm can be set to a maximum 
length of 8 ft. and the cutter can, therefore, be used 
for forming flat tops on hedges up to 9 ft. high, 
the actual height of working depending on the make 
of tractor and the accessibility of the hedge. The 
logging saw illustrated in Fig. 28 is 30 in. in diameter 
and is most suitable for cutting boughs off felled 
trees. Alternatively, the arm can be traversed to 
the off-side of the tractor where it can be used in 
conjunction with a saw-table for cross-cutting and 
ripping. The mixer illustrated in Fig. 27 can be 
used for mixing concrete, dressing seeds and mixing 
fertilisers, etc. Approximately half a ton of wheat 
can be dressed per hour in 4-cwt. batches and the 
height of the mixing barrel can be set so that the 
seed can be emptied directly into sacks. Other 
attachments available for use with the power arm 
include a verge and bank cutter bar, a post-hole 
borer, a wire-layer and strainer and a post driver. 


TRACTOR-TO-ROLLER CONVERSION CHASSIS, 


The uses that can be found for standard farm 
tractors appear to be endless. E. V. Twose, Limited, 
Tiverton, Devonshire, for example, were showing 
a conversion chassis for converting a tractor into a 
road or sports-ground roller of approximately 
24 tons weight unballasted. The unit is illustrated 
in Fig. 30, on page 107, which shows the tractor, 
in this case a Ferguson, being driven on to the 
chassis. Once it is manceuvred into position, the 
hydraulic implement-lift assembly of the tractor is 
used to lift the rear wheels clear of the frame and the 
drive is taken from the tractor by means of heavy- 
duty roller chains working in conjunction with 
sprockets bolted to the rear wheels of the tractor. 
These chains drive countershafts which, in turn, 
drive the corresponding rollers through further 
chains and sprocket wheels; by this means, a 
differential drive is obtained. The chassis follows 
normal roller practice in that itis steered by the front 
roller, the steering gear consisting of a horizontal 
chain and sprocket with the ends of the chain 
anchored to the sides of the frame for the front roller. 
The steering gear is designed so that the steering 
wheel is located close to that of the tractor, the verti- 
cal shaft from the horizontal sprocket passing 
through the tractor steering wheel. The chassis is of 
welded construction and is built up mainly from 
I-section steel members. The rollers are designed so 
that they can be filled with water ballast and further 
solid ballast can, if required, be placed on the chassis. 
It is claimed that the procedure of mounting the 
tractor and preparing the roller for work takes 
less than ten minutes ; dismantling and dismounting 
can be completed in a similar period. The proto- 
type was designed for use in conjunction with a 
Ferguson tractor and extended trials on a car park, 
golf course, cricket field, football pitch, estate drives, 
etc., have shown that the roller can be operated 
satisfactorily in all gears with this tractor. 


TRACTOR-OPERATED LOADER. 


J. C. Bamford, Lakeside Works, Rocester, Uttox- 
eter, Staffordshire, were showing an unusual device 
for converting a standard Fordson Major tractor 
into a loader known as the Load-Over; the loader 
has been designed for straight-line action in that 
it loads at the rear and discharges at the front. 
It is illustrated in Fig. 31, on page 112, where it is 
shown handling coalin a gasworks. It consists essen- 
tially of two triangulated steel frames, namely, 
an inner main frame which is secured to the tractor 
and an outer moving frame which straddles, and 
is free to move about pivots at the apex of, the main 
frame. The extremity of the moving frame is 
fitted with the loading bucket and the complete 
assembiy of bucket and frame is moved about its 
pivot points by means of hydraulic-ram assemblies. 
These are arranged one at each side of the tractor 
and one end of each assembly is pivoted to the front 
of the main stationary frame and the other to the 
lowest point of the moving frame. When oil 
under pressure is admitted to the cylinders, the rams 
move outwards and, by reacting against the base 
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of the moving frame, cause the end of the frame and 
bucket to move in a semi-circle over the top of the 
tractor. It will be appreciated that, with this 
arrangement, it is possible to load and unload 
the bucket without deviating the tractor from a 
straight line, thus avoiding the necessity for the 
complicated manceuvring normally associated with 
bucket loaders. Both frames are of welded tubular 
construction and the main fixed frame is used as a 
reservoir for the hydraulic system. The hydraulic 
pump, which is of the American Vickers Detroit 
type, is driven from the front of the tractor engine, 
and the hydraulic system incorporates both gauze 
and magnetic filters. Four sizes of bucket are 
available, the largest having a width of 7 ft. 6 in. 
and a capacity of 2 cubic yards. 


GanG-MowER AND LOADER. 


Tt is now accepted that short young grass yields 
much more protein than long grass, is dried more 
economically and produces better silage. The 
modern tendency, therefore, is to cut the grass 
at frequent intervals so as to obtain the best feeding 
value from it and, in some cases, it has proved 





possible to take as many as five cuts from a field 
during a single season. A good example of a 
machine designed for dealing with short grass is | 
furnished by that illustrated in Fig. 32, on page 112 ; | 
this machine, which is known as the Gang Mo/ 
Loader, was being shown by E. 8. Walley and 
Company, Limited, 135, Sankey-street, Warrington. 
It has been designed specifically for cutting and 
collecting short luscious grass and consists of a 
gang of three mowers which throw the short grass 
on to a conveyor-elevator designed to deliver it| 
into a trailer drawn alongside. The mowers are 
arranged to cut a width of 7 ft. 4 in. and the con- 
veyor is capable of elevating and delivering the cut 
crop into trailers with a height of 8 ft. 6 in. The 
conveyor is built up from Renold roller chains and 
is driven from the tractor power take-off, but the 
mowers, which were supplied by Thos. Green 
and Son, Limited, Leeds, are driven indepen- 
dently through their own landwheels. The com- 
plete machine is carried on two castoring wheels 
and one fixed wheel, all of which are fitted with 
pneumatic tyres, and the design is such that only a 
few minutes are required to lift the cutters and 
couple the tractor to one side for purposes of trans- 
port. To simplify this task, an extra towing bar is 
permanently installed on the machine ; this can be 
seen in Fig. 32, folded back against one of the 
conveyor struts. 


Trenco DiacEr. 

The machinery being shown by Salopian Engi- 
neers, Limited, Prees, near Whitchurch, Shropshire, 
included the small trench digger illustrated in 
Fig. 33, on page 112. This machine, which is 
known as the Cheshire trench digger, has been 





designed to fill the gap between manual methods 
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and the more costly attachment and unit types of 
digger. It has a wide field of application as it can 
dig ditches of varying widths down to a minimum of 
6 in. and can be used, therefore, for such diverse 
activities as the preparation of ditches for laying 
drainage tiles on farms to digging out foundations. 
Trenches wider than 6 in. are prepared by taking 
second or third cuts. The machine is provided with 
its own steering gear, the steering wheel being within 
easy reach of the operator, and it is moved over the 
ground by a hand-operated lever and ratchet mech- 
anism, an arrangement which gives exceptionally 
accurate control. The digging element consists of an 
endless chain fitted with buckets and the complete 
element is arranged so that it can be raised and 
lowered hydraulically, the maximum depth of work- 
ing being 30 in. Spoil can be deposited on either 
side of the trench by the spoil chute and the digging 
element is followed by an adjustable scraper to give 
a clean ditch. The buckets are of all-steel construc- 
tion. The unit is driven by a 6-h.p. air-cooled petrol 
engine, the power being transmitted to the digging 
element by multiple V belts. The height of the 
complete machine is 5 ft. 2 in., the width, 3 ft., 
and the length 6 ft. The wheelbase is 3 ft. 6 in. 
and the weight approximately 550 Ib. 


CRAWLER TRACTOR. 


The exhibits on the stand of the International 
Harvester Company of Great Britain, Limited, 





Harvester House, 259, City-road, London, E.C.1, 
included the new crawler tractor illustrated in 
Fig. 34, on page 112. Known as the International 
B-TD6, the new tractor is driven by a Diesel engine 
but a model fitted with an engine desiged to 
operate on distillate fuels is to be produced. Both 
engines are designed and manufactured by the 
International Harvester Company and are generally 
similar to the units fitted to their current Farmall 
BM and BMD wheeled tractors. The Diesel engine 
is a four-cylinder unit with a bore and stroke of 
4 in. and 5} in., respectively, developing 38:2 
belt horse-power. The cylinders are fitted with 
dry liners and the aluminium-alloy pistons are 
provided with three compression rings and one 
oil-control ring. A three-bearing Tocco-hardened 
crankshaft is used, the main bearings being fitted 
with precision shell-type bearings; the centre 
bearing is designed to take the thrust. To give 
easy starting, the engine embodies pre-combustion 
chambers which, if required, can be pre-heated by 
glow-plugs. Pressure lubrication is employed for 
all moving parts such as the crankshaft main and 
big-end bearings, camshaft bearings and valve- 
rocking levers, the lubricating system embodying 
renewable-element type filter. 

The frame of the tractor consists of a one-piece 
casting provided with separate compartments for 
the engine-clutch, gearbox, bevel-gear drive and 
steering clutches. This form of construction gives 
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exceptional strength combined with accurate and 
permanent alignment of the various shafts, but the 
design is such that access can be gained to each 
assembly for servicing without disturbing adjacent 
units ; for example, it is not necessary to disturb the 
engine or steering clutches to reach the transmission 
group. The engine clutch is of the single-plate over- 
centre type and is provided with a brake to permit 
Tapid gear changing. The gearbox is designed to give 





five forward speeds and a single reverse speed, the 
rate of travel in the various gears at the governed 
engine speed of 1,450 r.p.m. being: 1-5 miles an 
hour in first gear; 2-2 miles an hour in second; 
3-1 miles an hour in third; 3-8 miles an hour in 
fourth; and 5-4 miles an hour in top gear. The 
speed in reverse at the same engine revolutions 
is 1-7 miles an hour. All shafts in the gearbox 
run in ball bearings fitted inside replaceable bearing 
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cages held in the main frame, and a special groove- 
and-spline lock is provided for holding the low 
gear in mesh during heavy work. 

Final drive to the track sprockets is through a 
bevel-gear and crown-wheel assembly and _ side 
spur-reduction gears, the pinion shafts of the spur- 
reduction gears incorporating the steering clutches. 
These are operated through hand levers in the normal 
manner and steering is assisted by band brakes 
which encircle the clutch assemblies and are applied 
by independent pedals. Maultiple-disc plate-type 
steering clutches are used, each clutch having 
22 friction surfaces which give an effective friction 
area of 1,022 sq. in. The diameter of the steering 
brakes, which are of the contracting-band type, is 
12}in. and the friction area for each brake is 71 sq. in. 

To ensure positive track alignment and to elimi- 
nate track tilt and track tow-in, a three-point 
track-suspension system is employed, the design 
of the system being such that the entire track frame 
can only move on a true radius about the pivot 
shaft. The track links are made from heat-treated 
drop-forgings and are fitted with hardened pins 
and bushes. An unusual feature is the method 
employed for fitting the track shoes, which are keyed 
to the links, thus relieving the bolts from major 
stresses. The track rollers are machined from 
steel forgings and are fitted with bronze bushes 
which rotate on hardened-steel shafts. There are 
eight track rollers at the bottom and two at the 
top for each track. The gauge of the tracks, 
measured between their centres, is 4 ft. 2 in.and the 
length of track in contact with the ground 4 ft. 10§ in. 
The track shoes are 1 ft. 2 in. wide and the ground 
pressure, based on a tractor-operating weight of 
7,585 lb., is, therefore, 4-62 lb. per square inch. 
As will be seen from the illustration, the tracks 
incorporate groubers; these project nearly 2 in. 
from the surface of the track and enable considerable 
drawbar pulls to be exerted. In first gear, for 
example, the drawbar pullis 8,131 lb. at the governed 
engine speed, the corresponding figure for top 
gear being 1,903 lb. 


DresEL-DRIVEN IRRIGATION Pump. 

Although Ruston and Hornsby, Limited, Lincoln, 
are well known as the manufacturers of a wide 
range of Diesel engines, it is, possibly, not such 
common knowledge that they also produce an 
extensive range of centrifugal pumps, particularly of 
the smaller sizes suitable for irrigational purposes. 
Recently, the firm expanded their pump-manufac- 
turing programme and their display at Blackpool, 
as a consequence, was centred on this activity, 
several types of pump being on view. One of 
these is illustrated in Fig. 35, on page 112. This 
unit is one of their L series of Diesel-driven 
pumping sets and is capable of an output of 100 
gallons per minute against a total head of 70 ft., 
or 278 gallons per minute against a total head of 
45 ft. As will be seen from the illustration, the 
set is completely self-contained, being provided 
with its own engine and mounted on a small trailer. 
The engine is of the makers’ own design and 
manufacture and is provided with a forced-draught 
radiator for cooling purposes. 
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Petrot-DrIvEN Pumpine SET. 


James Beresford and Sons, Limited, Stork Works, 
Marston Green, Birmingham, 33, were also showing 
a selection from their comprehensive range of 
pumping machinery. Those pumps on view included 
electrically-driven submersible pumps capable of 
operating in 4-in. diameter boreholes, automatic 
pressure-operated pumping sets for domestic sup- 
plies, and examples of their Stork single-stage self- 
priming pumps. A typical Stork pump is illus- 
trated in Fig. 36, on page 112, where it is shown 
coupled to an air-cooled petrol engine. An 
important feature of these pumps is their ability 
to prime automatically up to a maximum lift of 
27 ft. without requiring a foot valve. These 
pumps operate on the water-ring principle, but the 
impeller is concentric in its housing and not eccentric 
as in the case of most pumps of this type. They 
are available for outputs from 150 gallons to 1,200 
gallons per hour, at heads up to 140 ft. The pump 
illustrated, for example, is capable of delivering 
1,200 gallons per hour against a head of 10 ft. 
and with a suction lift of 10 ft. With a suction lift 
of 27 ft. the output is reduced to 600 gallons per 
hour. With the same suction lift, but with the 
head increased to 130 ft. the output is 210 gallons 
per hour. 

The pump casing is machined from a close- 
grained iron casting and is provided with oval 
flanges, tapped 1 in. gas thread. A manganese- 
bronze pressing is used for the impeller. The pres- 
sure plate and end cover are also made from bronze 
pressings, the latter being provided with a drain plug 
at bottom centre. The impeller is keyed toa 
stainless-steel shaft which is supported by two ball 
bearings, the shaft being ground all over. A 
self-adjusting self-lubricating carbon-type seal is 
fitted to the standard range of pumps, but a packed 
gland can be employed if required. The pump 
shown in the illustration is fitted to a bedplate and 
coupled to a petrol engine, but models are also 
available for mounting directly on the engine 
crankcase. Electrically-driven models are also 
available, in which the pump is mounted on the 
motor end-shield and the impeller is keyed to the 
armature shaft. 





EXTENSIONS TO THE 
WORKS OF GUY MOTORS, 
LIMITED. 


THE formal opening of two extensions to the works 
of Guy Motors, Limited, Fallings Park, Wolver- 
hampton, took place on July 13. The firm acquired 
the Sunbeam Trolleybus Company, Limited, Moor- 
fields Works, Wolverhampton, five years ago, and 
the present extensions have been made primarily 
to accommodate the subsidiary company. Since the 
Sunbeam Company was acquired, a considerable 
amount of rationalisation of design and production 
facilities of Guy and Sunbeam vehicles has taken 
place, and many components have been made inter- 
changeable. 

It was decided that it would be more economical 
to manufacture both vehicles on the same site, and 
as the demand for Guy vehicles had increased, 
extensions to the Fallings Park factory were started 
about twelve months ago. A new building, giving 
an increase in floor space of 17,000 sq. ft., was 
erected at the end of the existing machine shop, 
and the floors were arranged to be at the same level, 
so that when the dividing wall was demolished, the 
new and existing buildings became one complete 
machine shop with an area of 60,000 sq. ft. The 
more moder types of machine tools from the 
Sunbeam works were removed to Fallings Park, 
and new tools installed, the whole of the extended 
shop being replanned to form a comprehensive 
unit. The machines are now grouped in classes ; 
the gear-cutting section, for example, is shown 
in Fig. 1. A certain amount of replanning has also 
been undertaken to economise floor space, and to 
enable the internal transport to be carried out by 
fork trucks. The storage of complete engines is an 
illustration of this feature. Formerly, the normal 
stock of engines covered a floor space of 4,500 sq. ft., 
but by the use of specially-designed storage racks, 
pallets, and a fork truck, the same stock is accommo- 
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Fie. 1. Grar-Currina Section or Macurne Snop. 
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dated in a space of 650 sq. ft. The engine stores, 
shown in Fig. 2, like the main-component stores, 
are now adjacent to the vehicle assembly line, to 
which materials can be transferred as required with 
a minimum of handling. Steel-bar storage has also 
been changed from the vertical to the horizontal- 
rack system, with access to the bars at both ends. 
Economy in space has resulted, and it is now possible 
to make a quick visual check of any particular grade 
and size of steel. 

Additional assembly facilities have also been 
provided, new buildings covering 18,000 sq. ft. 
having been added to the existing assembly shops. 
The whole of the production of the Sunbeam trolley 
*bus will now be undertaken at Fallings Park, 
and the use of the Moorfields Works will be dis- 
continued. The first Sunbeam trolley *buses to be 
built at Fallings Park will be repeat orders for Hull 
and Penang. 





Symposrom on Mix DEsIGN AND QuaLity ConTROL 
oF CoNCRETE.—Arrangements are being made by the 
Cement and Concrete Association, in conjunction with 
the Prestressed Concrete Development Group, to hold 
@ symposium on “ Mix Design and Quality Control of 





Concrete ” at the Institution of Civil Engineers, Great 
George-street, Westminster, London, S.W.1, from 
Tuesday, April 6, to Thursday, April 8, 1954. Other 
organisations sponsoring the symposium are the 
Reinforced Concrete Association, the Cast Stone and 
Concrete Federation and the joint research committee 
of the British Cast Concrete Federation. The Building 
Research Station and the Road Research Laboratory 
have agreed to co-operate. Applications to attend 
may be sent to the Cement and Concrete Association, 
52, Grosvenor-gardens, London, S.W.1. 


Lonpon TRansPorT InQuiry.—Persons and organ- 
isations interested in the inquiry into the affairs of the 
London Transport Executive are invited by the com- 
mittee set up by the Minister of Transport to submit 
their views, in writing, for the committee's con- 
sideration. The Minister announced in the House of 
Commons on July 8 that the committee would inquire 
into the conduct of the undertaking carried on by the 
Executive, apart from questions relating to charges, 
with a view to ascertaining what practical measures 
could be taken by the British Transport Commission 
and the Executive in order to secure greater efficiency 
or economy, and to report. Communications should 
be sent to the committee’s secretary, Mr. B. E. 
Bellamy, Ministry of Transport, Berkeley Square 
House, Berkeley-square, London, W.1, not later than 
October 31 next. 
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BULK HANDLING OF CEMENT. 





Fie. 1. TRANSPORTER BeinG LOADED. 
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Fie. 2. Cement SILo at Sire. 


BULK HANDLING OF 
CEMENT. 


THE bagging of cement has always suffered from 
at least two distinct disadvantages. The actual task 
of bagging the cement is both dirty as well as dan- 
gerous to the health and well-being of the men 
employed on this work ; secondly, the disposal at site 
of the partly destroyed bags has been a problem 
in itself. The bulk handling of the cement resolves 
both these difficulties and, in these days, eliminates 
the use and expense of paper bags which are in short 
supply; it also obviates the use of the alternatives 
to paper bags, namely, cotton bags, which have 
hever proved satisfactory. Furthermore, the makers 
sell their cement at a much reduced figure to custo- 





mers who are able to take delivery of batches 
exceeding six tons. There is, then, every encourage- 
ment to contractors to transport and handle 
cement in bulk, so long as satisfactory vehicles and 
means of storage on site are available. 

The accompanying illustrations, Figs. 1 and 2, 
show a new bulk-cement transporter that has been 
developed and built by the London Aluminium 
Company, Limited, Westwood-road, Witton, Bir- 
mingham, 6, working in conjunction with the 
Northern Aluminium Company, Limited, Banbury, 
and a new bulk-cement silo, suitable for use on con- 
structional sites, that has been devised by F. 
Shepherd and Son, Limited, Blue Bridge-lane, 
York, and is to be made by the Portasilo Com- 
pany, of the same address. These two pieces of 





equipment, taken together, solve many of the 
difficulties that had prevented the earlier develop- 
ment of bulk handling of cement. 

The transporter, shown in Fig. 1 being loaded 
at a cement-maker’s works, consists of two light- 
alloy globes mounted on a standard “‘ big” Bedford 
chassis, a vehicle which has a particularly long wheel- 
base. The unladen weight of the transporter is 
less than three tons, so that—under a recent ruling 
of the Courts—the vehicle escapes the restriction 
of the 20-mile per hour speed limit that is imposed 
on heavy haulage vehicles. The particular chassis 
employed is designed to operate at a gross laden 
weight of 10 tons 4 cwt., and the transporter 
builders have taken full advantage of the available 
freight capacity by providing two containers, the 
joint capacity of which is over seven tons of cement. 
In part, the low unladen weight of the transporter 
has been achieved by using light alloys for the 
globes which have been welded from panels of 
“* Noral ’” M578, an alloy having a high resistance 
to atmospheric corrosion. 

As can be seen from the illustration, the tanker is 
loaded through manholes in the tops of the globes. 
Discharge is effected pneumatically by compressed 
air pumped into the tops of the tanks ; the compres- 
sor, which is driven off a jackshaft from the vehicle 
clutch, is capable of elevating the cement to a 
height of 40 ft. and of discharging the seven-ton 
load into one of the site silos, described below, in 
about 25 minutes. 


The cement is discharged through the valve 
that can be discerned in the illustration below the 
chassis frame ; the discharge action is assisted by 
the shape of the globes and by introducing a fine 
jet of compressed air directly behind the valve, 
so reducing the possibility of the cement packing and 
thus preventing discharge. A safety valve on the 
air lines ensures that a dangerous pressure cannot de- 
velopin the globes, which have been designed to with- 
stand an internal pressure of 40 lb. per square inch. 

Resin-bonded laminated wood is used for the 
construction of the silos, such as that shown in 
Fig. 2. The silo has a capacity of 10 tons of 
cement, and its own weight, including the semi-auto- 
matic batch-weighing and delivering equipment, 
is only a little more than 11 cwt. With this weight, 
and by making use of the built-in handling rails 
which run to the full height of the silo—one of them 
can be seen in Fig. 2—the empty silo can be 
carried about a site and erected by a gang of ten 
men without the assistance of any tackle. The 
ladder built into the back of the silo enables inspec- 
tions to be carried out from the top, but also serves 
as a keel when the silo has to be conveyed by lorry 
from one site to another. Stability against over- 
turning in a high wind has been secured by putting 
three-quarters of the weight into the lower half 
of the silos. The principal dimensions are: dia- 
meter, 6 ft. and height 16 ft. 4 in. to the top of the 
inspection cover. 

The ‘ Portasilos”, as they are to be known, 
have been developed for use in conjunction with the 
bulk-cement transporter and the discharging tanker 
blows the cement through a hose directly into the 
silo. To release the cement if it should “arch” 
above the discharge gate of the silo, a simple hand- 
operated agitator has been fitted near the base of 
the container. The gate is opened by pushing the 
discharge hopper into place below the container ; 
when the hopper has been filled to a predetermined 
weight, it drops sufficiently to release the spring- 
loaded gate which closes, so shutting off the supply 
of cement. The hopper has then to be pulled 
manually along the rails and emptied, as shown in 
the illustration, into the hopper of the mixer. In 
its present size, the silo has been developed specific- 
ally for the 7/5 and 10/7 sizes of mixer and the 
standard delivery into the hopper is 200 lb. of 
cement in each batch. 

Throughout the period of transport from the 
makers’ factories to the site and of storage at the 
site, the cement is well protected from the weather. 
The laminated-wood construction of the silo provides 
an ideal medium for the storage of the cement—for 
there is little or no condensation on the walls such as 
is often found in metal silos—and discharge from 
the bottom of the silo ensures that the cement is 
automatically used in the order of its delivery. 
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NOTES FROM THE 
INDUSTRIAL CENTRES. 


SCOTLAND. 


New Works aT Letrx Docx.—Leith Dock Com- 
missioners reported on July 14 that expenditure on 
new works during the past year amounted to 120,4821. ; 
this represents the final stage of the Commissioners’ 
present extensive programme. The total revenue for 
the year was 394,7471., a decrease of 58,0001. from last 
year. After loan charges and the sinking-fund 
instalment had been met, there resulted a net deficit 
of 37,6101. 





DEVELOPMENT OF THE VALE OF LEVEN.—The Secre- 
tary of State for Scotland has approved the develop- 
ment plan for the Vale of Leven area, Dumbartonshire. 
The plan includes proposals for a trunk road by-pass 
to the west to avoid built-up areas and to ensure a 
good exit from Clydeside to Loch Lomond, and the 
reservation of additional land for industry. 





“CrorrerR Counties’ Roap ScHemEe.—Sutherland 
County Council have been informed by the Ministry 
of Transport that the “ crofter counties ” road scheme, 
which carries with it a 100 per cent. grant, is to be 
resumed. This will enable work to begin immediately 
on a six-mile stretch of road on the north coast between 
Naver Bridge and Borgie. Since the war, the County 
Council have reconstructed five miles of road under 
= scheme, but more than 100 miles remain to be 

one. 





Ky Le or LocnatsH FisHery Prer.—A new fishery 
~ was opened at mos of Lochalsh on Thursday, 

uly 23. The pier, which is situated south of the 
railway pier, will provide fishermen with improved 
facilities for landing their herring catches. A Scottish 
Home Department grant of 42,250]. was made towards 
the cost of construction, which amounted to 55,0001. 


CLEVELAND AND THE NORTHERN 
COUNTIES. 


SMOKE AND GRIT FROM CoKE-OvEN PLANTs.—Plans 
proposed by Dorman, Long & Co., Ltd., Middlesbrough, 
to reduce the gas, smoke, dirt and grit nuisance from 
their new coke-oven plant at South Bank-on-Tees, 
were referred to at a meeting of the Eston Council 
highways committee, when it was stated that pre- 
cautionary measures included the location of main 
coal stock piles and incoming sidings at a point 
farthest from residential areas; the enclosure of the 
coal-crushing plant in a building and the installation 
of a dust-extraction equipment ; the better sealing 
of coke-oven doors to prevent leakages of gas ; installa- 
tions to collect and burn the maximum amount of 
escaping gas during charging operations; and the 
enclosure of the coal-wagon tipper, the primary and 
domestic coke-screening plants and all coke and belt 
conveyors in a building. Nothing could be done, 
however, regarding the nuisance which arose from the 
quenching of hot coke. 





Howipays at SHIPBUILDING Yarps.—The annual 
holidays for Tyneside shipbuilding employees begin 
to-day, July 24. The yards are being divided into 
two groups. One group will be on holiday from 
July 24 to August 10 and the other from July 31 to 
August 17. Unlike last —— when the ship repairing 
yards were closed 1or the holidays, the men in the repair 
yards are taking their holidays in two groups also. 


One group will begin holiday on July 24 and the other 


on August 10, when the first group returns to work. 
This will ensure that the repair yards are kept open 


and work on urgent contracts is not unduly delayed. 
Wearside shipyards will be on holiday from July 24 


to August 10. 





EXTENSIONS TO ALNWICK Gasworks.—Work is/ complete. 


from a series of brine wells have not been successful and 
other ideas are being considered. 





Tyne Launcuines.—Figures issued by the Tyne 
Improvement Commission show that, in the first six 
months of this year, 12 vessels, aggregating 107,614 
gross tons, were launched on the Tyne, compared with 
seven ships, totalling 57,950 tons, in the period January 
to June last year. 





NewoastLte Swine Briver.—During the first half 
of this year, the swing bridge at Newcastle-on-Tyne 
was opened to allow the passage of 1,516 ships, totalling 
2,232,986 tons, compared with 1,464 ships aggregating 
1,231,345 tons, last year, and 2,224 vessels, comprising 
2,135,999 tons, in 1938. 





THe Late Mr. E. Fawssett.—The death has 
occurred at Riding Mill, Northumberland, of Mr. E. 
Fawssett, testing manager for many years with the 
former North-Eastern Electric Supply Co., Ltd. He 
was with the company from 1901 to 1945. 


LANCASHIRE AND SOUTH 
YORKSHIRE. 


PaRENTS’ Day FOR APPRENTICES.—A “ Parents’ 
Day ” for college and school apprentices of the Metro- 
politan-Vickers Electrical Co., Ltd., took place at the 
Trafford Park Works, Manchester, 17, on Saturday 
afternoon, June 27. About 400 parents, with their 
sons acting as guides, made a circular tour of the 
works, visiting the main manufacturing departments 
and research laboratories, and also the education 
department and the apprentice training school. At 
present some 500 apprentices, of whom more than 200 
are university graduates, are engaged on professional 
engineering courses at the Metropolitan-Vickers works, 
and, in the past 50 years, some 10,000 professional 
engineers, technicians, and craftsmen have been trained 
there. 





ELEcTRIC-ARC FuRNACE.—A new electric-arc melting 
furnace was tapped for the first time on July 13 at the 
Sheffield works of the Osborn Foundry and Engineering 
Co., Ltd. It has a capacity of 2} tons and is expected 
to increase the works production by 150 tons of 
steel a week. The furnace was installed by Birlec, 
Ltd., of Birmingham. 





CoursEs FOR STEEL ExeEcuTivEs.—It is’ expected 
that about 70 of Sheffield’s leading steel executive 
officials will attend three six-day residential courses 
to be held at Matlock and arranged by the area Iron 
and Steel Training Committee for the instruction and 
edification of directors, works managers, chief chemists, 
chief engineers, company secretaries, blast-furnace 
managers, chief inspectors and departmental heads, 
in October, November and December. Ten more 
companies have joined the scheme, following the success 
of last year’s experimental courses. The lectures will 
be given by local and national industrial leaders. 





MANUFACTURE OF MICROMETERS.—The micrometer 
department of Ambrose Shardlow & Co., Ltd., Meadow 
Hall, Sheffield, 9, is now operating as a separate 
subsidiary known as Shardlow Micrometers, Ltd., in 
adjacent new premises. 





Tue Late Mr. C. R. Denton.—Mr. Charles Ramsden 


The agreement between the management and 
the shop stewards provides that, should earning 
capacity sufter, the shift arrangement can be ter- 
minated by mutual consent, but both sides are agreed 
that this is most unlikely. 





BrrMiIncHaM TRAMWAY CaR FOR MusEuM.—One of 
the last cars to run on Birmingham tramways, which 
ceased operation on July 4, has been delivered to the 
City Museum of Science and Industry, Newhall-street, 
Birmingham, 3, where it is being stored until it can be 
placed on display to the public. It is intended to 
construct a short length of track and to keep the car 
in working order, so that it can be shown in motion. 





CLEANING AND ParInTING PLanT For ARMY BRIDGING 
MaTERiI4L.—A mechanised plant for cleaning and 
painting bridging material for the Army has been 
opened at Long Marston, Warwickshire. The plant 
was built at a cost of 300,000/., and is designed to 
handle 125 tons of material a week. The bridge com- 
ponents are brought by railway wagon to the plant, 
where they are passed through a series of caustic soda 
and acid de-rusting vats, and are given two coats of 
stove-drying paint. They are then loaded on to 
railway wagons for transport to storage. It is expected 
that the treated components will store in the open for 
five years without attention. 





FaILurE oF PusLic WaTER SuPPLy.—A temporary 
breakdown occurred at the Cheadle Water Company’s 
pumping station on July 6. The breakdown occurred 
at No. 1 borehole, at a time when No. 2 borehole 
was out of commission for the change from an oil- 
driven pumping set to electric plant to be made. 
Later in the day a temporary supply was arranged from 
Cheadle Council’s pumping station at Teasford, three 
miles away. 


SOUTH-WEST ENGLAND AND 
SOUTH WALES. 


REHABILITATION OF RuRaL WaLeEs.—The second 
annual report of the Council for Wales and Monmouth- 
shire, which was presented to Parliament by Sir David 
Maxwell Fyfe, Home Secretary and Minister for Welsh 
Affairs, recommends the Government to provide 
60,000,000/. for a 12-year programme for the rehabili- 
tation of rural Wales. Of this total, the Council 
recommend that 24,000,000/. be expended on housing, 
and 16,000,0001. on water supplies and sewerage, and 
that 20,000,0007. be used for other purposes. The 
setting up of a Welsh Rural Development Council is 
proposed, with the responsibility, among others, of 
fostering agriculture and of encouraging industry 
ancillary to agriculture and forestry. 





DEVELOPMENT OF Propuctiviry.—An East Wales 
Productivity Council, formed in Cardiff during the 
past week, is the second step towards launching a 
productivity drive in industry throughout Wales. 
Mr. D. A. Hopkin, chairman of the Welsh Board for 
Industry’s East Wales District Committee, said it was 
proposed to adopt measures whereby shop-floor super- 
visory staffs, managements and directorates would 
take a keener and closer interest in the development 
of productivity. 





Imports oF CoaLt.—The news that the Government 





Denton, managing director of the C. R. Denton Steel 
and Tool Co., has died at his home in Abbey-lane, 
Sheffield, aged 69. He was proprietor of the Crucible 


Welded Tools, Ltd. 


THE MIDLANDS. 


synchrotron at Birmingham University, which has been 
under construction for the past seven years, is now 
Professor P. B. Moon, Poynting Professor 


nearing completion on extensions to the gasworks at| of Physics at the university, under whose direction the 
Alnwick, Northumberland, which will increase the synchroton will be used, announced on July 7 that it 


output by 40 per cent. The old carbonising plant| had been under test for two months. The syn 


chro- 


has been demolished and new retorts installed. The| tron, which has cost 250,000l., has been built largely 
extensions will afford a supply to Shilbottle and] by the technical and research staft of the university. 


Amble, and later to Warkworth. 





Potash Deposits at Warrsy.—A report by Mr. J. 


Hughes, of Wilton, Yorkshire, who is responsible for 


It will be used for pure research purposes, particularly 
for investigating cosmic radiation. 





THREE-SHIFT OPERATION AT BIRMINGHAM Factory. 


the technical developments in connection with the |—Work in the pressing shop of Nuffield Metal Products, 


deposits of potash in the Whitby area of Yorkshire, 


Ltd., Common-lane, Birmingham, 8, has been placed on 


states that they are sufficient to serve the needs of| a three-shift basis from July 16. The arrangement 
the United Kingdom for about 200 years. The deposits | is an experimental one, to meet an exceptional demand, 


are about 4,000 ft. below the surface, however, which 
is considerably deeper than in other parts of the world. 


and will continue for three months. The men will 
work a 37}-hour week and arrangements have been 





Efforts to bring the potash to the surface as a solution 








made to ensure that no loss of wages shall result. | 








intend to purchase large coal from Europe to overcome 
the scarcity of coal expected at home next winter, has 
given rise to a degree of satisfaction on the Welsh steam- 


Steel Company and managing director of Tipped and coal market, as itis regarded as asign that there is no 


intention to stop exports. It is believed that France 
is the country with which purchases are under negotia- 
tion and it is further expected that this will help to 
stimulate the Welsh coal-export trade to that country, 
which has been languishing since the early part of the 
year. France has always taken a large quantity of 


BrrMincHaM University SYNCHROTRON.—The new] dyffs from South Wales, and it is felt that it may be 


possible to exchange these for the large descriptions 
required. 

Recorp OvurTruT aT Eppw VALE STEELWORKS.— 
The Ebbw Vale works of Richard Thomas and Bald- 
wins, Ltd., for the second week in succession, have set 
up a record for steel production. During the week 
ended July 11 they produced 11,737 tons of steel ingots. 
This exceeded the previous week’s total which, itself, 
was the highest attained in the works’ history. 


Marcam Works Biast Furnaces.—A breakdown 
in one of the blast furnaces at the Margam Steel Works 
has led to the diversion of shipments of iron ore from 
Port Talbot to other South Wales ports. One of the 
furnaces is being relined, so that, with a second broken 
down, only one remains in operation. Both the others 
should be in production again by the end of July. 
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IRON AND STEEL 
INSTITUTE MEETING IN 
THE NETHERLANDS. 


As previously recorded in our columns, the Iron 
and Steel Institute is holding a special meeting in 
the Netherlands from Wednesday, September 30, 
until Wednesday, October 7. 

The meeting opens in Amsterdam on the morning 
of Thursday, October 1, when visits will be paid to 
the Werkspoor railway-carriage works; the 
Amsterdamse Droogdok Maatschappij (ship repair 
yard and drydocks); the Nederlandsche Doken 
Scheepsboowmaatschappij (shipbuilding and repair 
yard) and to Asscher’s diamond-cutting and polish- 
ing establishment. In the afternoon an official 
welcome and technical session will be held in the 
Grand Hotel, Krasnapolsky, Amsterdam, and, in 
the evening, a reception will be held at the Stedilijk 
Museum, Amsterdam, by invitation of the Lord 
Mayor of Amsterdam. 

On Friday, October 2, an all-day visit will be paid 
to the Royal Netherlands Iron and Steel Works 
at Ijmuiden; and on Saturday, October 3, a 
visit will be paid to the Royal Netherlands Steel- 
works, late J. M. de Muinck Keizer (‘‘ Demka ’’) 
Utrecht. On Sunday, October 4, an excursion to 
Vollendam and Marken has been arranged. 

Monday, October 5, will be spent in Delft and 
The Hague and there will be visits to the National 
Testing Institute, and to the general metallurgical 
laboratory, the X-ray and metallographic labora- 
tories and the water-research laboratories of the 
Technical University. Tuesday, October 6, will be 
spent in Rotterdam. A morning visit by boat to 
the Rotterdam Docks and travel by river to 
Alblasserdam have been arranged. In the after- 
noon the Nederlandsche Kabel Fabrik (comprising 
steelworks and containing billet and rod mills) and 
the Rotterdam Dry Dock Company, will be visited. 
The meeting ends with a dinner at the Atlanta 
Hotel, Rotterdam, by invitation of firms in 
Rotterdam. 





BRITISH STANDARD 
SPECIFICATIONS. 


TxE following publications of engineering interest 
have been issued by the British Standards Institution. 
Copies are available from the Sales Department of the 
Institution, 24, Victoria-street, London, S.W.1, at the 
price quoted at the end of each paragraph. 


Accuracy of Chucks for Lathes and Drilling Machines. 
—Repeated requests by users engaged in production 
engineering have led to the preparation of a new 
specification, B.S. No. 1983, covering the accuracy of 
chucks for lathes and drilling machines. It is intended 
to ensure not only the accuracy of chucks from an 
source but also that lathe chucks shall be rigid pation | 
in design and construction to be capable of maintaining 
their initial accuracy of grip during subsequent use. 
Section one of the specification refers to guided and 
unguided jaw chucks for drilling machines of fixed and 
portable types. The general accuracy of grip on a 
test bar is given, and details of internal tapers for 
tapered arbors and threads for screwed chucks are 
included. Section two relates to self-centring and 
independent-jaw lathe chucks. Requirements for 
accuracy of grip, accuracy of mounting and static 
balance are stated. The continuation of the useful 
life of a chuck is ensured by the inclusion of a series of 
cuts on a test bar at specified feeds and speeds, after 
which the chuck grip is required to be as accurate as it 
was before the cutting test. [Price 4s., postage 
included. ] 

Memorandum on Values for the Properties of High- 
Conductivity Copper—On account of anomalies ia 
certain British Standard specifications dealing with 
high-conductivity copper, a Memorandum, B.S. No. 
1989, has been prepared as a common foundation on 
which to base future specifications, and revisions of 
existing specifications. The Memorandum contains 
tecommendations based on publication No. 28 of the 
International Electrotechnical Commission, entitled 

International Standard of Resistance for Copper.” 
Va ues are given for resistivity, density, coefficient of 
inear expansion, and constant-mass temperature 
coefficient of resistance. Tables for converting resist- 
ances at various temperatures to the standard tem- 
perature of 20 deg. C., and reciprocals of the constants, 
or converting resistances at 20 deg. C. to other tem- 


peratures, are included. [Pri 2s. 64d., t 
included. ] — = — 





LAUNCHES AND TRIAL TRIPS. 


M.S. “‘ TERN.’’—Single-screw refrigerated-cargo vessel, 
built by Cook, Welton and Gemmell, Ltd., Beverley, 
Yorkshire, for the General Steam Navigation Co., Ltd., 
London, E.C.3. Main dimensions: 196 ft. 6 in. by 
34 ft. by 19 ft. 3 in. to main deck ; load draught, 13 ft. ; 
refrigerated-cargo capacity, 40,000 cub. ft. Five-cylinder 
two-stroke Diesel engine, developing 850 b.h.p. at 
250 r.p.m., constructed by British Polar Engines, Ltd., 
Glasgow. Launch, June 30. 

M.S. ‘EDMUND GARDNER.’’—Pilot vessel, built by 
Philip and Son, Ltd., Dartmouth, for the Mersey Docks 
and Harbour Board, Liverpool. Main dimensions: 
165 ft. between perpendiculars by 31 ft. 6 in. by 
14 ft.6in. The General Electric Co., Ltd., Birmingham, 
are the main contractors for the propelling machinery, 
which consists of two 640-b.h.p. Diesel engines (con- 
structed by the National Gas and Oil Engine Co., Ltd., 
Ashton-under-Lyne, Lancashire), each driving 375-kW 
and 80-kW generators in tandem. These provide power 
for the single armature propulsion motor, which develops 
920 s.h.p. at 300 r.p.m. Service speed, 12} knots. 
Launch, July 9. 

M.S. ‘‘ EuMArEvs.”’—Single-screw cargo vessel, with 
accommodation for twelve passengers, built by the 
Caledon Shipbuilding and Engineering Co., Ltd., Dundee, 
for the Blue Funnel Line of Alfred Holt & Co., Liverpool. 
Main dimensions: 452 ft. 9 in. between perpendiculars 
by 62 ft. by 35 ft. 3 in.; gross tonnage, 7,700. Seven- 
cylinder single-acting two-stroke oil engine, developing 
7,600 b.h.p., constructed by Harland and Wolff, Ltd., 
Belfast. Launch, July 10. 

M.S. ‘“‘ WILHELM JEBSEN.”’—Single-screw oil tanker, 
built and engined by Swan, Hunter, and Wigham 
Richardson, Ltd., Newcastle-upon-Tyne, for A/R Caloric 
(Paul Jebsen), Bergen, Norway. Main dimensions: 
530 ft. between perpendiculars by 73 ft. by 38 ft. 10 in. ; 
deadweight capacity, about 18,000 tons on a summer 
draught of 31 ft. Swan Hunter-Doxford six-cylinder 
opposed-piston oil engine, developing 7,500 b.h.p. at 
115 r.p.m., and a service speed of 14} knots. Launch, 
July 10. 

M.S. ‘‘ SHEAF Royat.’’—Single-screw oil tanker, built 
by Joseph L. Thompson and Sons, Ltd., Sunderland, for 
the Sheaf Steam Shipping Co., Ltd., Newcastle-upon- 
Tyne. Main dimensions: 516 ft. between perpendiculars 
by 73 ft. by 41 ft. 1 in.; deadweight capacity, 18,275 
tons on a draught of 30 ft. 6 in. Six-cylinder opposed- 
piston oil engine, developing 7,750 b.h.p. at 103 r.p.m. in 
service, constructed by William Doxford and Sons, 
Ltd., Sunderland. Service speed, 15 knots. Launch, 
July 11. 





CONTRACTS. 


TayLor Wooprow Construction Lrp., Ruislip- 
road, Southall, Middlesex, have obtained a contract 
from the Gold Coast Government, valued at 2,000,000/., 
to build a single-track railway line, 51 miles in length, 
through dense forests and swamps. The railway will 
connect the existing main-line stations of Achiasi and 
Kotoku, and will shorten the journey between Accra, 
the capital, and Takoradi, the main port, by dispensing 
with the loop line through Ashanti. The work will be 
completed in two years and will necessitate the removal 
of 1,500,000 cub. yards of earth and the ereetion of 
six bridges, and many station buildings, sidings and 
culverts. 

MopeRN WHEEL Drive Ltp., Lindo Lodge, Stanley- 
avenue, Chesham, Buckinghamshire, have received two 
orders for their patented oil-operated multi-engine 
reverse-reduction main propulsion (M.W.D.) gears for 
Canadian twin-screw ferry motorships. The first is a 
Yarmouth to Bar-Harbour ferryboat, to be built by 
the Davie Surppui~pine Co., Lauzon, Canada. The 
propelling machinery is to consist of two sets of three 
Fairbanks Morse engines, each engine developing 
2,000 b.h.p., at 750 r.p.m., and each set driving a 
propeller through hydraulic couplings and an M.W.D. 
gear, type 3 M.W.R., size 6. The reduction ratio will 
be 3-75:1, giving a propeller speed of 200 r.p.m. The 
other vessel is a Canadian Pacific Railway ferry motor- 
ship, to be built by ALEXANDER STEPHEN AND Sons, 
Lrp., Linthouse, Govan, Glasgow. The propelling 
machinery will consist of two sets of NationaL Gas 
engines, each developing 1,575 b.h.p. at 333 r.p.m., 
and each set driving a propeller through hydraulic 
couplings and an M.W.D. gear, type 2 M.W.R.., size 9. 
The reduction ratio will be 1-6: 1, giving a propeller 
speed of 200 r.p.m. 

Lucas Furnaces Lrp., Mount Works, Nechells, 
Birmingham, 7, are to supply and erect a gas-fired 
case-hardening furnace at the Stafford Road Western 
Region Locomotive depot, Wolverhampton. 

Scotr Eectrric Vernicies, Lrp., Green-street, 
Kidderminster, are to supply eight of their electric 
trucks, together with eight spare batteries and eight 
Westinghouse rectifiers for Paddington goods station. 


PERSONAL. 

Mr. O. W. Humpnureys, B.Sc., F.Inst.P., M.I.E.E., 
director of the research laboratories of the General 
Electric Co., Ltd., at Wembley, Middlesex, and Mr. 
A. L. G. Linpiey, M.I.Mech.E., general manager of 
the Fraser and Chalmers Engineering Works, have been 
elected to the board of the General Electric Co. Ltd., 
Magnet House, Kingsway, London, W.C.2. 

THE Hon. A. C. Grppss has asked to be released 
from present agreements whereby his services are 
available to the companies of the Brush Group, and 
has tendered his resignation as a director of the Brush 
Electrical Engineering Co., Ltd., in order to be free to 
develop his personal business interests. 

Mr. G. Mackenzig Junner, F.R.S.A., M.I.Mech.E., 
has been re-elected President of the Institute of Road 
Transport Engineers, 69, Victoria-street, London, 
8.W.1, for the year 1953-54. He will thus enter his 
seventh term as President at the annual general 
meeting to be held on October 7. Mr. H. E. Doxsss 
and Mr. J. W. Tayier, M.I.Mech.E., have been 
appointed honorary advisory officers for 1953-54. 
Mr. J. H. Vincent has been re-elected honorary 
secretary, and Mr. A. H. Dack, honorary treasurer. 

Mr. Joun Y. Danks, B.Sc.(Eng.), M.I.C.E., is 
resigning his position as civil engineer to the London 
Division of the British Electricity Authority, Ergon 
House, Horseferry-road, Westminster, S.W.1, on 
July 31, to become an executive director of Sir William 
Arrol & Co., Ltd., Glasgow. 

Mr. James Bennett, M.I.E.E., contracts manager 
to A. Reyrolle & Co., Ltd., Hebburn-on-Tyne, has 
been elected a director of the company. 

Mr. E. G. Russect Roserts has been appointed an 
additional director of J. & E. Hall, Ltd., Dartford 
Ironworks, Dartford, Kent. 

Mr. D. Maxwett Buist, M.I.E.E., M.I.Ex., export 
director of the British Electrical and Allied Manu- 
facturers’ Association, 36 and 38, Kingsway, London, 
W.C.2, has been re-elected chairman of the Council of 
the Institute of Export for the year 1953-54. 

Mr. J. A. THomson has been elected to the board of 
Clan Line Steamers, Ltd., as a representative of 
Cayzer, Irvine & Co., Ltd., of which company he has 
been appointed a director and manager. 

Mr. Srantey Jones, manager of the Western 
Section of the Middlesbrough Division, Northern Gas 
Board, has been appointed general manager of the 
Wolverhampton Division of the West Midlands Gas 
Board. He was formerly deputy manager of the 
Middlesbrough Corporation gas undertaking. 

Mr. R. W. Mann, managing director of Victor Pro- 
ducts (Wallsend), Ltd., Wallsend-on-Tyne, has been 
elected chairman of the Newcastle-on-Tyne Produc- 
tivity Committee. Mr. J: Bowman, secretary of the 
Tyneside district branch of the Amalgamated Engi- 
neering Union, has been made secretary. 

Mr. J. R. THomson, manager of the Hull depot of 
the Marconi International Marine Communication Co., 
Ltd., Marconi House, Chelmsford, Essex, since 1942, 
has retired. His successor is Mr. F. W. J. Grinter, 
who has been in charge of the Grimsby depot of the 
company for the past year. Mr. Grinter will also 
remain responsible for the Grimsby depot pending the 
appointment of a new manager. 

Mr. THomas Mitxiar, who joined the staff of 8. P. 
Austin & Son, Ltd., Sunderland, some three years ago, 
has been promoted from the position of assistant 
general manager to that of general manager in succes- 
sion to Mr. JAMES Youna, who has retired. 

Mr. F. THompson has retired from the position of 
secretary of the dry-dock department of Swan, Hunter, 
and Wigham Richardson, Ltd., Wallsend-on-Tyne, 
which he has held for six years. His successor is 
Mr. J. D. Pau, who has been on the staff of the firm 
for 29 years. 

Offices for the Inon anp Steet Boarp are being 
equipped at Norfolk House, St. James’s-square, Lon- 
don, 8.W.1. (Telephone: WHItehall 6931.) These 
will constitute the Board’s headquarters and they 
are occupied by a nucleus staff. 

Founpry Sesrvices, Lrp., Long Acre, Nechells, 
Birmingham, 7, inform us that the firm of Founpry 
Services (SoutH Arrica) Pry., Lrp., Johannesburg, 
has been formed in association with Victor Kent 
(Transvaal) Pty., Ltd., and is under the managership 
of Mr. R. Cross, late of David Brown-Jackson, of 
Manchester. In Italy, the associate company of 
SooreTa Irauiana CATALIZZATORI has been formed 





in association with A. Cesana, Soc. p. Az., with head- 
quarters in Milan. 

Tue Inpustries Brancu of the Board of Trade’s 
Commercial Relations and Exports Department, now 
to be known as the Export Services Brancn, and 
hitherto located at Horse Guards-avenue, Whitehall, 
was moved to Lacon House, Theobald’s-road, London, 
W.C.1, on Tuesday, July 21. (Telephone : CHAncery 
4411.) 
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EXHIBITS AT THE ROYAL AGRICULTURAL SHOW, BLACKPOOL. 


(For Description, see Page 105.) 
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Fig. 31. Tractor-OPpErRATED LoaperR; J. C. BAMFORD. Fie. 32. Gana Mower anp Loaper; E. 8. Watiey & Co., Lrp. 
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Fie. 33. ‘“‘ CHEsSHTRE”’ TRENCH DIGGER; SALOPIAN Fig. 34. Diesen CRAWLER TRACTOR ; INTERNATIONAL HARVESTER Co. 
ENGINEERS, LTD. oF GREAT Britaln, Ltp. 























Fie. 35. Dreset-Driven IRRIGATION Pump; RvusToN AND Fie. 36. PrEtTRoL-DriveN Pumprine Set; JAMES BERESFORD 
Hornsby, Lp. & Sons, Lrp. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


Registered at the General Post Office as a Newspaper. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 


Telegraphic Address : 
ENGINEERING, LESQUARE, LONDON. 


Telephone Numbers : 
TEMPLE Bar 3663 and 3664. 


All editorial correspondence should be addressed | N 


to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ENGINEERING Ltd. 
Cheques should be crossed ‘‘ The. National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 





ENGINEERING may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months, payable in 
advance :— 

For the United Kingdom and all 

places abroad, with the exception 

of Canada 
For Canada 


Subscriptions for periods less than twelve months 
are based on the price of a single copy, namely, 2s. 3d. 
post free. 





ADVERTISEMENT RATES. 


Terms for displayed advertisements can be obtained 
on application to the Manager. The pages are 12 in. 
deep and 9 in. wide, divisible into four columns 2} in. 
wide. Serial advertisements will be inserted with all 
practicable regularity, but absolute regularity cannot 
be guaranteed. 

The charge for advertisements classified under the 
headings of ‘‘ Appointments Open,” ‘“‘ Situations 
Wanted,” ‘‘ Tenders,” etc., is 10s. for the first four lines 
or under, and 2s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 30s. per inch. 
If use is made of a box number the extra charge is 
1s. per insertion, with the exception of advertisements 
appearing under ‘“‘ Situations Wanted.’ Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Monday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received 16 days previous to the date of publication, 
otherwise it may be impossible to submit proofs for 
approval. 

The Proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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SCIENCE AND INDUSTRY. 


For a number of years, the prices of Government 
publications, being based primarily on the cost of 
printing them, have varied approximately in 
proportion to their size, but it is still the case that 
some of the most interesting are also among the 
slimmest and cheapest. This certainly applies, so 
far as engineers are concerned, to the sixth annual 
report* of the Advisory Council on Scientific Policy, 
which provides, in return for the modest sixpence 
charged for it, a highly thought-provoking survey of 
a problem which seems to be little nearer to a real 
solution, for all the discussion that has centred on 
it in recent years. The essence of that problem is 
indicated by the first sentence of the report, in the 
statements that ‘‘ The view is widely held that our 
economic difficulties are largely due to ‘ technical 
backwardness ’ in large sections of British industry, 
and particularly to their failure to exploit the 
results of scientific research,’ and that, ‘‘ while we 
more than hold our own in fields of pure science, 
we lag behind other countries in the application of 
science to the development of new processes and 
new manufactures.” 

Now these are generalisations, and in the very 





* Sixth Annual Report of the Advisory Council on 
Scientific Policy (1952-1953). Cmd. 8874. H.M. Stationery 
Office, London, W.C.2. [Price 6d., net.]} 





next paragraph the report warns that ‘“ generalisa- 
tions can be dangerous.” Admittedly, the sen- 
tences that we have quoted may not represent the 
individual or the collective views of the Committee, 
which contains names that are household words to 
many engineers and, it may be supposed, to many 
more scientists. The statements are, indeed, open 
to the criticism sometimes levelled against cost-of- 
living indices and similar statistical conclusions, that 
the data on which they are based are too few to be 
truly representative. We could, without any 
great difficulty, marshal quite an array of objections 
to them, and might reasonably start by asking on 
what grounds it is alleged that the stated view 
“is quite widely held,” and in what strata of the 
scientific, technical and industrial population of the 
United Kingdom the Committee pursued the 
inquiries which led to that conclusion. ‘ Per unit 
of population,’ the report continues, ‘‘ the United 
States employs far more scientists and engineers 
than we do”; but is it established that they are 
being employed, with negligible exceptions, on work 
that only a trained scientist or engineer could do 
effectively 2? We suspect that many are engaged 
on work that an intelligent draughtsman, who has 
“been through the shops”’ and attended a good 
evening technical school, could accomplish as well 
or possibly better. 

This line of argument, however, need not be 
pursued, especially as the Committee themselves 
show that they are well aware that many other 
considerations should be taken into account in 
comparing the British industrial scene with that of 
another country. They admit that, while “ tech- 
nical backwardness in industry, already apparent 
before the war, may have been largely due to lack 
of technical awareness and enterprise...” “ it has 
been aggravated by a complex of economic and 
financial factors peculiar to our post-war situation ”’ ; 
but they make this admission only after a definite 
charge that ‘‘ the primary reason why our industry 
as a whole does not make more use of scientists 
is... because large sections of industry, being 
conservative and complacent, have neither missed 
them nor asked for them.” They proceed to assert 
that, ‘‘ if American and Continental practice is any 
guide, scientists and engineers are urgently needed 
not only in the laboratories and workshops, but also 
in the board rooms of British industry,” though 
they “* do not wish to imply that laboratory scientists 
should direct industry.” 

It will be accepted, no doubt, that the function 
of scientists in industry is primarily to explore and 
to indicate the possibilities of applying new scientific 
developments, and that of engineers to devise means 
to carry them out; in other words, to translate 
ideas into production. In this connection, the 
report makes the interesting point that “‘ last year ”’ 
(presumably 1952) ‘ only 341. million out of a total 
of 2,5001. million of overseas exports represented 
goods which were unknown before the 
war,” arguing therefrom that the future of British 
manufacturing industry depends on introducing 
more efficient methods of production rather than 
on an extension of existing production. At the 
same time, it is recognised that the introduction of 
new methods requires a steadily increasing volume 
of investment—especially the investment of what 
is termed “ risk capital ’—and figures are adduced 
to show that the present rate of investment in 
manufacturing industry in this country is inade- 
quate, comparing very unfavourably with the rate 
in America. The effect of taxation on investment 
is considered to operate with particular severity 
against the smaller manufacturing businesses, which 
predominate in British industry. Obviously, there- 
fore, the main field for a greater employment of 
scientists and engineers lies among the larger under- 
takings. 

In the second half of their report, the Committee 
examine at some length the possibility of expediting 
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the development of scientific ideas by industry, by 
the provision of extra resources, extra incentives, 
and by promoting greater productivity. They see 
four main directions in which this might be done, 
namely, by the improvement of existing controls, 
by modifying the adverse influence of taxation, by 
a wider dissemination of the work of the research 
associations sponsored by the Department of 
Scientific and Industrial Research, and by a more 
general distribution of Government development 
contracts among industrial firms. 

For a number of years, the Government have 
exercised a close control over the rate of investment 
in privately-owned industries through the issue of 
building licences and the allocation of materials, 
more particularly steel ; but the guiding criteria, in 
general, have been the overall economic position of 
the country and the requirements of national 
defence, which have operated against the encourage- 
ment of ventures of a speculative nature. So far as 
building licences are concerned, the situation is 
now much easier, though the Committee consider 
that the process of examining applications might 
be accelerated with advantage. They suggest that, 
where there is scope for useful joint action, the 
Government departments concerned might seek the 
advice of the Department of Scientific and Industrial 
Research, and of the Agricultural and Medical 
Research Councils. 

Regarding the attitude of the Board of Inland 
Revenue towards research expenditure, the Com- 
mittee consider that firms in this country are not 
less favourably treated than those in the United 
States ; but the definitions of approved expenditure 
which guide the Board in their decisions apply 
only to outlays on research and development, and 
not to expenditure on plant and machinery used 
for actual production. It is felt that, if the writing 
off of capital expenditure on facilities for organised 
scientific development could be expedited, the 
amount of such development and of research 
undertaken would probably increase. They appre- 
ciate, however, that the introduction and operation 
of any scheme for according such special treatment 
to production projects would be difficult. 

The work of the Research Associations, which 
number 41, is now costing the Government 
nearly 141. millions a year, but the share borne by 
industry, making up the total of about 31. millions 
now being expended, is not so widely distributed 
as seems to be desirable, and the report records the 
existence of ‘‘a widespread belief that large and 
medium-sized firms are the ones which benefit 
most,” because the smaller firms lack the capital 
necessary to apply the results of the Associations’ 
work. If, however, the D.S.I.R. policy of developing 
the work of the Associations in the field of pro- 
ductivity can be fulfilled rapidly, the output of 
the medium and small firms could then be increased 
in the most economical way; but, the Committee 
point out, “‘it would still be necessary for more 
investment capital to be made available to them.” 

Three possible methods are seen, by which the 
award of contracts might be used to stimulate 
developments in private manufacturing industry. 
The first is to establish, in Government departments 
concerned with private industry, specialist technical 
and scientific organisations ‘* with the broad function 
of revitalising industries which are technically 
backward.” The second is to make more use of the 
National Research Development Corporation, which 
so far has spent only about 11. million of the 5l. 
millions made available to it by Parliament; and 
the third is to employ the Research Associations as 
a means to foster desirable development projects of 
the type for which existing facilities do not cater 
adequately. Some such action is clearly needed, 
for, as the Committee observe, ‘‘ it would be a 
grave mistake to assume that the mere production 
of a greatly increased number of scientists and 
engineers would solve all our problems.”’ 





NOTES. 


THE BRITISH WELDING RESEARCH 
ASSOCIATION. 

The eighth annual general meeting of the British 
Welding Research Association was held on Thursday, 
July 16, at the Association’s laboratory at Abington, 
near Cambridge, under the chairmanship of the 
President, Sir William J. Larke, K.B.E. At the 
subsequent luncheon, at which a toast to the 
Association was proposed by Dr. H. J. Gough, C.B., 
F.R.S., and acknowledged by the chairman of the 
Council, Sir Charles 8. Lillicrap, K.C.B., a report on 
the progress of the Association was made by the 
Director of Research, Dr. H. G. Taylor, M.I.E.E, 
The income and the membership of the Association, 
Dr. Taylor stated, had reached higher levels than 
ever before, the membership being 287 (an increase 
of 27 on the previous year’s figure) and the income 
over 93,0001. Over the previous nine years, the 
income had increased, on an average, by 9,0001. per 
annum, though he regarded it as “rather dis- 
quieting’ that the industrial income had risen 
much less rapidly; five years ago, it was 29,0001., 
and in 1951-52, 38,0007. In 1948, the staff 
numbered 53; in 1953, it was 83, soon to be 
augmented by another five or six. The annual 
cost of research per investigator was 2,4501., an 
increase of only 15 per cent. over the previous seven 
years, although, in the same period, the Board of 
Trade indices for materials used in the electrical and 
mechanical industries (including the cost of labour) 
had risen by 50 per cent.; which, he submitted, 
might be taken as evidence of increasing efficiency. 
The great event of the year had been the com- 
pletion of the new laboratory, to which most of the 
work on fatigue had been transferred. It contained 
the new Losenhausen machine, five resonance 
vibration sets, a torsional vibration set, and the 
double-ended [Illinois testing machine—unique 
facilities in the United Kingdom, no other laboratory 
possessing such extensive equipment for fatigue 
researches on structures. Among the outstanding 
research developments during the year were the 
Association’s work, in co-operation with the 
Electrical Research Association, on the fundamental 
properties of electric arcs; on the problem of 
hard-zone cracking in low-alloy steels; and on the 
study of brittle fracture. In the first of those 
fields, they had developed a method of welding 
aluminium and its alloys by means of the argon arc 
with alternating current at less than 50 volts. 
The work on hard-zone cracking had established 
that the controlling factor was the temperature of 
the martensitic transformation. The study of 
brittle fracture had led to the conclusion that it 
occurred only when three conditions were present, 
namely, a sufficiently low temperature, a notch or 
crack exceeding certain minimum dimensions, and 
a general yield embracing the crack or notch, 
causing severe work-hardening of the metal at the 
root of the notch. 


OPERATIONS OF THE NATIONAL DOCK 
LABOUR BOARD DURING 1952. 
Fewer working days were lost as a result of 
industrial disputes in the dock industry during 1952, 
than in any previous year since the formation of 


the National Dock Labour Board. In its sixth 
annual report, covering the year 1952, the Board 
records that only 12,901 days were lost from that 
cause during the year, compared with 339,878 days 
in 1951. The total operating costs of the Board, 
however, rose sharply from 3,426,088/. in 1951 to 
5,296,0381. last year, but the gross wages paid out 
by the Board declined from 36,823,000/. to 
35,235,000/. during the same two periods. In spite 
of an increase in basic wages, effective from Feb- 
ruary, 1952, the average earnings per docker fell 
during the year by 7s. to 91. 9s. 6d. a week, owing prin- 
cipally to a decline in the amount of work available. 
Dockers whose names are included on the various 
port registers are paid attendance money, if they 
sign on daily as available for work, and they then 
have their weekly pay made up to the guaranteed 
minimum of 4/. 8s., unless their earnings have 
exceeded that amount. The Board distributed 





1,946,057]. in attendance money and guarantees, 
in this way, during 1952, against only 709,115/. 
paid out in 1951. During the worst period of last 
year, there were 11,834 -registered dockers for 
whom no work could be found. This figure repre- 
sented about 15 per cent. of the entire dock labour 
force and compared with a peak level of 4,789 
excess staff during 1951. The Board’s revenue, 
which is drawn from percentage levies on employers 
at the ports, amounted last year to a total of 
4,264,948]. In this connection, the Board states 
that it faced the beginning of the present year with 
substantially reduced liquid assets, and that these 
will require to be replaced, at least in part, before 
relief to the industry by way of an adjustment of 
the rates of levy can be granted. Nevertheless, 
ways in which a greater stability in these rates can 
be attained are already under consideration. A 
gross total of 6,422 men were removed from the 
Board’s main register, and, of these, more than 
3,700 left the industry of their own accord. Many 
of those who resigned were men in the lower and 
middle-age groups, whose services the industry 
could not well afford to lose. This tendency, it is 
recognised, will almost certainly be accentuated 
by the temporary release scheme. 


ROCKET AIDS FOR CONDUCTOR 
STRINGING. 

Rocket equipment, similar to that employed by 
coastguards, was recently used by British Insulated 
Callender’s Construction Company, Limited, Blooms- 
bury-street, London, W.C.1, to shoot a light rope 
across the Aber Gorge, near Bangor, in North Wales, 
as a preliminary to stringing a conductor for the 
132-kV line between Queensbury, Dolgarrog and 
Bangor. This gorge is about one mile wide at the 
crossing point and nearly 600 ft. deep, with steeply 
sloping sides. As it forms part of a National Park, 
great care had to be taken in the course of the 
work to minimise any damage to trees and shrubs. 
To carry out the operation three towers were 
erected, one at the top of each side of the gorge 
and a third on a spur almost in the centre of the 
valley. The rocket equipment was brought to the 
latter tower and from it a rocket with a rope 
attached was fired a distance of 1,425 ft. towards 
the tower on the east side of the gorge. One end 
of the rope was then attached to a balloon winch, 
while the other was secured to the conductor, 
which was wound on drums near the middle tower. 
The steel-cored aluminium conductors were then 
hauled across and erected, the total span being 
1,800 ft. A somewhat different procedure was 
adopted for stringing the second span of 2,400 ft. 
between the middle tower and that on the west side 
of the gorge. The rocket was fired 1,200 ft. from 
the upper to the middle tower, and the conductor 
and earth wire, which were placed near the former, 
were then drawn across by the winch which was 
left in its original position. Both spans consist of 
three conductors, which are made up of 30 0-11-in. 
aluminium and seven 0Q-1l-in. steel wires. The 
earth wire is of similar construction. 


SIR JOHNSTONE WRIGHT. 


As we go to press we learn with regret of the death 
of Sir Johnstone Wright, which occurred at Bramley, 
Surrey, on Sunday, July 19, at the age of 70. He 
was well known for his work in the electricity supply 
industry, especially in connection with the establish- 
ment of the 132-kV grid transmission system. John- 
stone Wright was born in Perthshire and begun his 
connection with electricity supply in 1905, as con- 
struction engineer to the Cleveland and Durham 
Electric Power Company. He subsequently served 
in the Electricity Department of the Bradford 
Corporation and as electrical engineer and manager 
of the Belfast Corporation, before becoming deputy 
chief engineer of the Central Electricity Board in 
1927. He was promoted to chief engineer of the 
Board four years later and became general manager 
in 1944, while for some 12 months before his retire- 
ment, in 1948, he was chairman. He was president 
of the Institution of Electrical Engineers in 1939-40. 
He was also a member of the Institution of Civil 
Engineers. 
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TESTING FRAME FOR 
SHIPS’ STRUCTURES. 


THE resources of the Naval Construction Research 
Establishment, the headquarters of which are at 
Dunfermline, will be greatly extended by the 
bringing into service of the new testing frame which 
was formally inaugurated on Monday, July 20, by 
Vice-Admiral R. A. B. Edwards, Third Sea Lord 
of the Admiralty, and Controller of the Navy. The 
Establishment was set up nearly ten years ago to 
investigate problems arising in connection with the 
constructional side of warship design and its work 
is carried out mainly in H.M. Dockyard, Rosyth, 
though the administrative offices are in Dunferm- 
line, as stated above. While the study of ship form 
can be pursued to a great extent by means of models, 
it has been realised for some time that problems 
arise in practice which can be solved with certainty 
only by means of large-scale work. : 

One of these is the effect upon the bow structure 
of an aircraft carrier of the use of the Royal Navy’s 
new type of steam catapult, in which the aircraft 
to be launched is propelled forward by a heavy 
“shuttle ” which must be brought to rest in a very 
short distance at the end of its run, thus imposing 
severe stresses on the structure of the ship. The 
early experiments with this catapult, in H.M.S. 
Perseus, did not introduce these problems in quite 
the same way, as the catapult was supported in a 
separate structure, built on top of the flight deck. 
As a permanent fitting, however, it must be incor- 
porated in the structure of the deck itself, as was 
done in the U.S.S. Antietam, to which we referred 
on page 52, ante. The first research to be under- 
taken in the new testing frame, which we were 
enabled to inspect recently under the guidance of 
Mr. L. G. Stevens, R.C.N.C., the Superintendent of 
the Establishment, will relate to the mounting of 
the catapults in the British aircraft-carrier Ark 
Royal, now fitting out in the yard of Messrs. Cam- 
mel! Laird and Company, Birkenhead, in order to 
combine the maximum structural strength with the 
minimum of extra material worked into the hull. 

As can be seen from the illustration herewith, the 
frame consists of a rectangular box of eellular 





construction, in which a test structure can be sub-! through the cells in the top. Thus it is possible 


jected to compressive or tensile loads, or com- 
binations of them, applied vertically, horizontally 
or, in some cases, at angles up to 45 deg. The 
pressures are applied by hydraulic jacks, remotely 
controlled from an adjacent control room, in which 
also can be read the strains in various parts of the 
test structure and of the frame itself, as measured 
by electrical resistance strain gauges. Not all of 
the equipment is yet in place, but eventually there 
will be three 500-ton jacks, which can be mounted in 
various positions, and a fixed 2,000-ton jack, in the 
centre of the end wall of the frame. The door 
which, when closed, forms the opposite end wall, is 
of similar construction to the walls and can be 
bolted in position to give a uniform strength through- 
out the structure. It is fitted with both electric 
and hand gear for opening and closing. The hand 
gear is most often used, as the door moves easily 
on the roller path let into the floor. 

Externally, the frame measures 85 ft. in length, 
45 ft. in breadth and 51 ft. in height; the corres- 
ponding internal dimensions are 69 ft., 33 ft. and 
39 ft. Each cell in the roof, walls and floor, and in 
the door, is 6 ft. cube, and the total weight of the 
structure is about 1,000 tons. It is supported on 
four pillars, carried on a massive concrete founda- 
tion, 14 ft. in thickness, in such a way that it is 
free to distort when loaded without transmitting 
any of the applied load to the foundation. The 
building which contains the frame, together with 
the control gear, hydraulic pumps and the recording 
equipment, is 200 ft. long, 80 ft. wide and 85 ft. 
high, and is provided with special heating arrange- 
ments, including hot-water pipes embedded in the 
floor, to ensure uniformity of temperature while 
experiments are in progress. 

To enable the test structures, jacks and other 
heavy loads to be handled within the frame, it is 
provided with a 25-ton travelling overhead crane. 
The crane rails can be fitted with extensions pro- 
jecting beyond the door opening, so that it is possible 
to run the crane out over the handling space in 
front of the testing frame. The building containing 
the frame has its own 30-ton overhead crane, the 
hook of which can be lowered into the frame 


to use both the 30-ton hoist and the 25-ton hoist 
together within the frame, and the 30-ton crane can 
be used to remove the 25-ton interior crane if 
necessary, to give greater headroom for a large 
test-structure. Both cranes were supplied by 
Cowans, Sheldon and Company, Limited, Carlisle. 

The general specification for the testing frame was 
prepared by the department of the Director of Naval 
Construction, Admiralty, and scrutinised in detail 
by a consultative committee of engineers and 
scientists appointed by the Admiralty. The final 
design was undertaken, on the recommendation of 
this committee, by Freeman, Fox and Partners, con- 
sulting engineers, of Westminster, under the personal 
direction, in the early stages, of the late Sir Ralph 
Freeman. The constructors were Sir William Arrol 
and Company, Limited, Glasgow, who are also 
making the 2,000-ton fixed loading equipment. The 
three 500-ton jacks are being supplied by Tangyes, 
Limited, Birmingham. All four jacks are designed 
for a working pressure of 6,000 Ib. per square inch, 
and can be used to apply either compressive or 
tensile loads. The hydraulic pumps, which are 
accommodated in a room below ground level, have 
been supplied by Towler Brothers (Patents), 
Limited, Leeds, and are equipped with their Elec- 
traulic control valves, by means of which it is 
possible to regulate the movements of all four 
hydraulic rams together, to give either an equal 
ram speed at all loads or equal loads at any rate of 
movement of the rams. Four ring mains convey 
the working fluid from the pumps to the cylinders 
of the jacks and a fifth ring main provides a common 
exhaust. Four separate mains connect the pumps 
to the instruments in the control room. The 
supply mains and control connections are distin- 
guished by being painted in different colours. 

As the loading jacks have packed rams, it is not 
practicable to measure the loads with the desired 
accuracy merely by recording the hydraulic pressures 
in the cylinders. Macklow-Smith pressure cap- 
sules are therefore interposed between the rams 
and the crossheads, and it is the pressure within 
the capsule that is measured. It will be recalled 





that similar capsules were used to measure the 
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thrust of the Rolls-Royce jet engines which propelled 
the experimental vessel Lucy Ashton, when she was 
under test by the British Shipbuilding Research 
Association. An illustrated description of a typical 
capsule was given on page 573 of our 170th volume 
(1950). The loads on the capsules are indicated 
in the control room on Avery gauges of large dia- 
meter, and the leads from the electrical resistance 
strain gauges are taken to a single large panel. 
Provision is being made to fit up to 2,000 strain 
gauges, on the testing frame, as well as on the 
structure under test within it. The controls for the 
hydraulic pumps are also grouped on the instrument 
panel. The contractors for the electrical equipment 
were Evershed and Vignoles, Limited, of Chiswick, 
London, W.4. 

The Admiralty state that, subject to the prior 
claims of national defence, the new testing frame 
will be available for the investigation of mercantile 
ship-construction problems and for civil-engineering 
work, so that it represents a valuable addition to the 
testing equipment of the country. So far as is 
known, no similar plant of equivalent capacity 
exists elsewhere. 





THE NORTH-EAST COAST 
LABORATORIES OF 
B.I.S.R.A. 


Tue Ironmaking Division of the British Iron 
and Steel Research Association has its own labora- 
tories at Normanby, near Middlesbrough, where 
they were established in January, 1951. A certain 
amount of original research is corducted there, 
but the main function is to provide the services 
required by the field research teams operating in 
the neighbouring iron and steel works, who are 
concerned mainly with ore preparation and the 
design and functioning of blast furnaces. This 
work on ore preparation has been greatly facilitated 
by the action of Messrs. Dorman, Long and Com- 
pany, through their director and general manager, 
Mr. A. MacLeod, in placing at the disposal of the 
Association a building in their Redcar works in 
which to erect experimental plants for pelletising 
and sintering the finely-divided ores now being 
extensively imported, especially from Sierra Leone 
and from the Syd Varanger deposits in Norway. 


OrE PREPARATION. 


In the pelletising process, the ore is first ground 
to a fine powder. It is then allowed to trickle 
into the top of an inclined rotating drum, and 
is sprayed with water, to which a binder has been 
added. As the drum rotates, the particles of ore 
form little balls, to which more ore sticks as they 
roll, thus increasing their size until they are nearly 
as big as golf balls. After screening at the lower 
end of the drum the larger balls are roasted in a 
kiln, to improve their mechanical properties. The 
task undertaken by B.LS.R.A. was to establish a 
technique for dealing with the ores in actual or 
potential use by the British iron industry. This 
has been successfully accomplished, and a pilot 
plant with a capacity of } ton per hour has been 
built and operated with various ores. In particular, 
methods of pelletising the Sierra Leone and Syd 
Varanger concentrates have been worked out, as 
these are likely to become available in increasing 
amounts during the next few years, rising to a 
million tons per year, and pelletising has been 
regarded as a possible method of agglomeration, 
should these quantities overtake sintering capacity. 

This has not yet become necessary, and may not 
do so; but the knowledge gained forms a valuable 
reserve against future contingencies, with a pilot 
plant ready for trial operation with ores or concen- 
trates of any type, British or foreign. Trials are 
in progress, for example, to test whether pelletising 
might be used for dealing with the residues from 
the plants now coming into operation in this country 
to make sulphuric acid from iron pyrites. This 
residue is in the form of dust, and contains some 
50 to 55 per cent. of iron. The pilot plant might 


well prove to be about the right size to process the 

output of residues from such a pyrites plant. 
Experiments are being made with a new type of 

pelletising plant, a prototype of which is illustrated 





EXPERIMENTAL PELLETISING MACHINE. 


BRITISH IRON AND STEEL RESEARCH ASSOCIATION. 










































































































herewith. In this machine, the ore is delivered 
from a hopper on to an inclined shaking table 
provided with corrugations at right angles to the 
direction of the vibrations. The ore forms into 
pellets as it is shaken over the corrugations. The 
surface of the table has a slow feeding motion 
towards the discharge end, from which the pellets 
fall into the delivery hopper. Heated air supplied 
through the flexible pipe shown in the illustration, 
to drive off moisture. The design of this apparatus 
is still in the preliminary stages, but the pellets 
produced have been successfully sintered in the 
laboratory. 

The increasing importance of sinter to the iron 
industry of Great Britain is indicated by the pro- 
duction figures, which have risen steadily from 
2 million tons in 1938 to 4-4 million tons in 1952. 
There is every likelihood that this tendency will 
continue as plants now building or projected come 
into operation. Sintering consists, in essence, of 
burning a mixture of ironstone and fuel in a down- 
draught grate, thereby agglomerating the fine ore 
into lumps large enough and strong enough to 
support the pressure of the charge in the blast 
furnace. The speed of the process depends on the 
rate at which the combustion air can be drawn 
through the bed. Pelletising the powdered ore, 
by increasing the permeability of the bed, improves 
the rate of operation ; but other factors, such as the 
amount of water present, the methods of mixing, 
the proportions of the materials, and the means by 
which they are distributed on to the moving grate, 
also affect performance, and all of these have been 
the subjects of experiment in the laboratories. 
The good results attained may be indicated by the 
case of one plant, with a weekly production of 
16,000 tons, in which an attempt to increase produc- 
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tion to 20,000 tons a week actually increased it 
within six months to 23,000 tons, a figure which 
has since been exceeded considerably. It has been 
found at one works, that of the Appleby-Frodingham 
Steel Company, that the use of blast-furnace 
burdens containing 100 per cent. of sintered ore 
reduced the consumption of metallurgical coke by 
as much as 5 ewt. per ton of iron produced. The 
sintering plant itself consumed only 4 cwt. of low- 
grade coke breeze per ton. 

To make a ton of iron from home-produced ore in 
its natural state (with about 30 per cent. iron) takes 
19 to 22 ewt. of high-grade metallurgical coke. 
The reduced coke consumption of sintered ore in 
the blast furnace indicates that sintering may 
develop into an integral part of the ironmaking 
process. The expansion in sintering capacity 
during the next few years may prove very large, 
and the importance of the work on permeability 
may have even more application to new designs 
of plant than to existing installations. 


Buast-FURNACE RESEARCH. 


Teams based on the Normanby laboratories have 
developed two exploration techniques with radio- 
active tracers. These techniques are yielding 
valuable information about the behaviour of blast 
furnaces, and are applied by B.L.S.R.A. research 
teams to furnaces in all ironmaking districts in the 
United Kingdom. They have been used, for 
example, to measure and compare the transit times 
of the gases through furnaces, with and without bosh 
tuyeres, when the furnace was operated with 
different proportions of sinter. In addition, radio- 
active pellets of cobalt 60 are embedded in the 
inactive cores of blast furnaces, beyond the com- 
bustion annulus, to assist in explorations of the 
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unburnt “dead man” that is supposed to exist in 
every furnace. A high-speed stereoscopic cine- 
technique is also used for exploring the combustion 
zone itself, and was demonstrated recently at the 
British Instrument Industries Exhibition at Olym- 
pia, London. The radioactive techniques gain in 
effectiveness from the extremely sensitive detection 
equipment in the Normanby laboratories, which 
includes a scintillation counter with a sensitivity 
to gamma-rays 50 times greater than that of the 
Geiger counter. 

_Carbon blocks are now used for the refractory 
lining of many blast furnaces, in the hearth and the 
bosh. Its advantages over the standard 42-per 
cent. alumina-fireclay brick are its inertness to 
chemical attack by iron, slag, alkalis and iron oxide, 
and the reduced tendency of iron to adhere, claimed 
to result from non-wetting properties. These 
Properties help to prevent breakouts through the 
hearth walls and reduce the formation of “ sala- 
manders ” under the hearth bottom. In the bosh, 
water-cooled carbon walls provide a satisfactory 
lining which can be thinner than one built of fire- 
clay bricks. The furnace capacity can thus be 
increased for the same outside dimensions. 





In the hearth, however, carbon blocks show a 
tendency to lift and float on top of the liquid iron, 
because the thermal conductivity of carbon is 
considerably greater than that of fireclay and iron 
can penetrate more deeply through the joints in the 
brickwork, down to the point at which the metal 
will ‘‘freeze.”” The solution to these problems is 
largely concerned with heat flow, and six blast 
furnaces now have thermocouples in the brickwork 
below their hearths to measure temperatures at 
various levels. In addition, an “electrical ana- 
logue ” has been built at Normanby, in which elec- 
trical resistances can be set to simulate heat conduc- 
tivity through any particular carbon hearth and thus 
predict temperatures. A “‘ thermal analogue ” has 
also been built at the Association’s physics labora- 
tories in London to predict temperatures and rates 
of heat flow occurring as a furnace hearth slowly 
heats up. A run of eight hours on the model 
corresponds to 2-8 years on an actual furnace. 
The results of the two analogues and of measure- 
ments in actual furnaces agree well. One possible 
solution to the problem is the use of under-hearth 
cooling by air or water. This is certainly practical, 
although it has yet to be tried out in this country. 





CIRCULAR WIRE-KNITTING 
MACHINE. 


THE circular knitting machine illustrated here- 
with is designed for the production of tubular 
knitted mesh from wire of stainless steel, galvanised 
mild steel, or non-ferrous metals. Nylon thread, 
or other suitable synthetic or natural fibres, may 
also be used. The tubular mesh is produced fully 
automatically and is wound on to a reel, which can 
be unloaded without stopping the machine. A 
typical operating speed, using 33 s.w.g. copper wire 
and producing tubular knitted fabric 44 in. wide, 
is 66 yards per hour. The wire or yarn can be 
flattened before knitting, or it can be knitted in its 
original round section, according to requirements. 
The machine is of fabricated steel construction, and 
is 7 ft. long, 3 ft. 2 in. wide, and 5 ft. high. 

The wire or yarn is loaded on to the machine on 
a reel, for which a bracket, visible at the rear in the 
illustration, is provided. Arrangements can be 
made for taking the wire feed from a coil if 
necessary, but the use of a reel is normal. From 
the reel the wire is led under a steady-bar and 
through a porcelain eyelet mounted on an adjustable 
slide, to the flattening rolls. Both rolls are of case- 
hardened steel, and are mounted in ball and roller 
bearings. The lower roll is power-driven through a 
}-in. pitch roller chain by a }-h.p. electric motor 
mounted in the base of the machine, and running 
at 960 r.p.m. The upper roll is driven by friction 
from the wire passing between the rolls. The rolls 
are 14 in. wide, and the wire can be guided to any 
point over their width by means of the laterally 
adjustable porcelain eyelet. This ensures full utili- 
sation of the surfaces, with consequent long life. 
Lever mounting of the upper roll, with a hand- 
operated tension screw, enables the flattening 
pressure to be varied according to the nature of 
the wire, and also makes it possible for the upper 
roll to be raised out of contact with the wire when 
flattening is not required. A supply of lubricant 
for the wire as it passes through the rolls is provided 
by a large drip-feed lubricator on the top of the 
roll housing ; thisis visible in the illustration. Used 
lubricant is caught by a drip-tray built into the frame 
of the machine, and provided with a drain tap. 

From the flattening rolls the wire passes over a 
series of smal] pulley guides, two of which are 
carried on a balanced lever, and thence to the 
knitting head. So long as the wire is feeding for- 
ward normally and the balanced lever is “‘ float- 
ing,” the machine continues to operate. Should 
the wire break, the balanced lever falls, and, by 
means of a vertical connection, trips the pawl 
holding the clutch in engagement, so stopping the 
machine. The clutch is mounted on the shaft 
carrying the lower flattenting roll, and controls not 
only the roll drive, but also the chain drives to all 
the other parts of the machine. It is spring- 
loaded to remain out of engagement, and it is 
retained in the drive position by the pawl. 

The wire descends vertically from the balanced- 
lever stop-motion to a porcelain eyelet on the 
knitting head of the machine, which feeds it to the 
needles. The knitting head is driven from the 
clutch by means of a roller chain, spur wheels, and 
a pair of bevel gears. It consists of two principal 
components: a cylinder of heat-treated steel, in 
which the needles are mounted, and a shell, of mal- 
leable cast iron, which carries the cams to operate 
the needles. The latter, which are of the normal 
latch type, as used in many types of knitting 
machine, are fitted in machined slots in the cylinder, 
and are formed with short projections or “‘ butts ”’ 
at their lower ends, to engage the cams in the shell. 
The latter, which rotates at 180 r.p.m., carries, on 
its inside wall, upper and lower face cams of har- 
dened steel, which raise and lower the needles in 
turn to produce the knitting motion. The wire is 
led by the porcelain eyelet under the hook of each 
needle as it is in the raised position, and, as the 
needle falls, it draws the wire downwards by means 
of its hook and passes it through the previously 
formed loop in the fabric. 

The knitted fabric passes downwards through the 
cylinder and between power-driven draw-down 
rollers, which provide the necessary tension. These 
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rollers can be seen in the front of the machine in 
the illustration, which also shows the balance lever 
and weights used for varying the pressure on the 
rollers as required. A spreader is inserted in the 
tubular fabric above the draw-down rollers, to 
ensure that it enters them in a flat and even manner, 
ready for winding on to the reel, to which it next 
passes. The reel (visible near the bottom of the 
machine frame in the illustration) is driven by the 
same motor which drives the rest of the machine, 
but it is provided with a friction drive which enables 
sufficient tension to be maintained at all times, 
irrespective of the diameter of the coil of fabric. 
When the reel is full, the fabric is cut through just 
below the draw-down rollers, and one side of the 
reelisremoved. This enables the coil of fabric to be 
withdrawn sideways. The end of the fabric from 
the draw-down rollers is then led on to the reel, and 
the side replaced. Knitting proceeds without inter- 
ruption while this operation is in progress. 

It is usual to operate the machine continuously, 
never allowing it to run “empty,” that is, to run a 
reel of wire out until the machine stops for want of 
wire. When a reel of wire is nearly exhausted, the 
end of a fresh one is joined on by tying. This is 
done after the wire has passed through the flatten- 
ing rolls, if they are being used; passing a knot 
through the rolls would probably cause the wire 
to break at the knot. Similarly, if a change is 
being made from one type of wire to another, from 
wire to yarn, or vice-versa, it is usual to knot the 
end of the new material to the old, and continue 
running. The short piece of fabric containing the 
actual join can be cut out. Machines are always 
sent out by the makers with a piece of fabric left 
in the shell, and all that is necessary to start knitting 
is to tie on the end of the new wire. 

It is, however, obviously possible to set up the 
machine when it has no fabric in position. This 
has to be done when the machine is first built, and 
will be necessary when the cylinder is changed to 
produce fabric of a different width. There are two 
ways of setting up an empty cylinder. One is to 
thread the wire or yarn round the hooks of all the 
needles by hand. The other is to thread on a piece 
of previously knitted fabric, and then to lead the 
wire or yarn round two needles. This latter method 
is the one usually adopted. 

The procedure for setting the machine up is 
simple. The coil of wire or yarn is placed in position 
on the bracket, and the end is led under the steady 
bar, through the guide eyelet, and between the 
flattening rolls. Pressure is then put on the top 
roll by means of the hand adjustment. To facili- 
tate this setting, the lower roll is fitted with a 
crank handle, and the clutch operating lever is 
brought to the side of the machine where the 
operator stands to make the adjustments. After 
the rolls have been set, the wire is taken over the 
balanced-lever stop-motion, and down to the 
knitting head. This is also fitted with a crank 
handle, and the clutch lever is duplicated at this 
point. The motor can thus be started by means 
of the push-button control provided on the side 
of the machine, and left running while the initial 
settings are made with the hand cranks. ‘ Inch- 
ing’ and small movements of the mechanism are 
performed with the cranks, but power can be applied 
at any time, from either of the setting positions. 
As soon as a short length of fabric has been knitted, 
the operator seizes the end as it emerges from the 
cylinder, and pulls it downwards until it can be 
gripped by the draw-down rollers. The spreader 
is then inserted from the top of the cylinder, and 
the fabric led on to the reel. 

A stitch cam, visible on the front of the shell in 
the illustration, enables the length of the stitch to 
be adjusted. This is used in the initial setting, to 
balance the rate of knitting with the rate of feed 
by the flattening rolls. The latter, being driven 
directly from the motor, feed the wire at a constant 

speed. In order to keep the balanced-lever stop- 
motion in its “* floating ’’ condition, the wire must 
be used up by the knitting head at the same speed 
as it is fed forward by the rolls. The stitch cam, 
by altering the length of stitch, causes more or less 
wire to be used, and so effects a balance between the 
rates of feed and knitting. When the adjustments 
have been made the machine operates automatically. 
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INSPECTION LADDER FOR 
THE ROOFS OF RAILWAY 
STATIONS. 


For the inspection of very high station roofs, 
a self-supporting turntable ladder, with a reach of 
65 ft., has been built by Merryweather and Sons, 
Limited, Greenwich, London, S.E.10, to the require- 
ments of the London Midland Region, British Rail- 
ways. The ladder is intended to serve a dual 
role, as a ladder to be wheeled about a station 
platform, and also as a more mobile unit which can 
be mounted on a truck, as shown herewith. Besides 
facilitating inspection, the ladder will obviate the 
need for the erection of much costly scaffolding. 

The fulcrum frame which carries the ladder 
can be rotated through a full circle in any direction 
and is mounted on a low steel frame carriage on 
four rubber-tyred castor wheels. The four folding 
screw-down jacks permit the ladder to be operated 
with safety within a wide range of elevations. The 
ladder itself is in three nesting sections (one main 
ladder and two moving sections) made from steel 
tubing and, in general, is of a similar pattern to 
the makers’ fire escapes, various forms of which 
have been described in ENGINEERING. 

All movements of the ladder are made by hand- 
operated gear. The elevation is controlled by a 
wire-rope system connected to the heel of the ladder 
and to the drum of a double-purchase hand winch 
fitted with an over-run safety brake and pawl. 
Automatic over-run brakes are also fitted to the 
ladder-extension gear; the load is taken off the 
extension gear by pawls which also serve to register 
the rungs in position. Rotating the frame is a 
hand-operated movement through a worm-gear 
reduction unit. At the head of the top ladder is a 
small platform for the inspecting staff; a toe-guard 
is provided on the platform as a protection when 
the ladder is being raised or lowered. By means of 
a pointer and quadrant, an indicator plate shows the 
operator at the foot of the ladder the maximum 








safe extension at particular angles of inclination. 
The rungs are covered with renewable treads. 
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MODEL FOR DETERMINING 
TRANSFORMER TRANSIENT 
VOLTAGES. 


THE size, weight and cost of a transformer are 
much affected by the space occupied by the insula- 
tion. In the case of large units, there is therefore 
much to be gained by taking steps to reduce these 
factors, while operating characteristics are also 
improved by paying attention to the position and 
amount of the insulation. As pointed out by Mr. 
Pp. A. Abetti in a paper on “‘ Transformer Models 
Determine Transient Voltage ’’ (which is published 
in Electrical Engineering for July, 1953), the quantity 
of insulation is largely dependent on the transient 
voltages which appear in the windings. These 
voltages may be caused by lightning, switching 
surges or impulse tests, and to design the insulation 
correctly it is necessary to know the voltage (as a 
function of time) appearing across the insulation 
and the strength required to withstand that par- 
ticular voltage wave-shape. 

As it is impracticable to compute by purely 
analytical methods all the transient voltages 
appearing in a complicated transformer, an electro- 
magnetic model has been developed for the purpose. 
This consists of an equivalent circuit of capacitances 
and a geometrical model of the self and mutual 
inductances. For non-linear inductances, the iron 
core of the model is provided with a geometrical 
scale and with the appropriate voltage scale gives 
the same values of the magnetic characteristics as 
the original at the corresponding points and times. 
The transformer capacitances must be known, but 
in most cases it is relatively simple to compute 
them. Alternatively they may be determined by 
field plotting using the electrolytic tank. 

It is stated that on eleven models of this kind, 
which were built during 1950 and 1951, 238 measure- 
ments of the maximum voltages between corres- 
ponding points of the models and of the original 
transformers showed an average absolute deviation 
equal to 4-3 per cent. of the applied wave and of 
9-8 per cent. of the transformer voltage at the p: ints 
measured. 
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TEST HOUSE 

















Fig. 1. 


TEST HOUSE FOR 
OIL-BURNING EQUIPMENT. 


To cope with the increasing amount of research 
on the combustion of fuel oils carried out by White’s 
Marine Engineering Company, Limited, 49, Leaden- 
hall-street, London, E.C.3, a new test house has been 
installed recently at their Hebburn works. The 
test house, which is illustrated in Figs. 1 and 2, has 
a floor area of 2,000 sq. ft., and is equipped with a 
test furnace which will ultimately be capable of 
releasing 42 x 10° B.Th.U. per hour and a shell 
boiler capable of absorbing 19 x 10° B.Th.U. per 
hour. Whereas there exists already a considerable 
amount of data on the characteristics of various 
types of sprayer, comparatively little systematic 
work appears to have been done on the design and 
development of air registers. The research facilities 
at Hebburn, therefore, are primarily intended for 
development work on the air-flow side of oil-burner 
design. 

At present, the test furnace can take burners 
with capacities up to 800 Ib. of oil per hour. It is 
supplied with a pumping, heating and filtering set 
capable of delivering 14 tons of oil per hour at a 
gauge pressure of 450 lb. per square inch, which is 
considered to be the maximum economical oil 
pressure, and a temperature of 300 deg. F. Oil 
pressures higher than 450 lb. per square inch 
result in little improvement in combustion effici- 
ency, and offer a greater danger of leakage, in 
addition to requiring increased scantlings of the 
machinery, pipework and fittings. The company 
consider that a sounder approach to improved 
combustion efficiency is by attention to oil and air 
mixing; a considerable reduction in oil consump- 
tion can be obtained by reducing the excess air 
to a minimum. 

Ultimately, the furnace will be extended and 
fitted with water-cooling coils, and will be capable 
of testing burners with a capacity of 1 ton of oil per 
hour. The oil is pumped electrically in two stages 
—the first to 200 lb. per square inch, and the 
second to 450 lb. per square inch. Heating, 
which is thermostatically controlled, can be either 
by steam or by electricity. The ancillary services 
include a 3-in. diameter town-gas main for testing 
oil/gas burners, a 2-in. diameter compressed-air 
main and a receiver, a l-in. diameter fresh-water 
main, and a gravity tank for gas oil. Combustion 
air is delivered to the furnace, at a pressure of 
20 in. w.g., by a Davidson fan; air velocities 
of over 17,500 ft. per minute are available for 








mixing with the oil spray. With these facilities, 
the company expect to develop pressure-jet burners 
giving CO,-contents of more than 14 per cent. 
from full to half load. 

The boiler, of the natural-draught Scotch marine 
type, is used for developing natural-draught registers 
and for the rigorous testing of blast (i.e., air or 
steam atomising) burners. With the latest natural- 
draught burners undergoing development tests, a 
CO,-content of 13 per cent. has been obtained 
without difficulty with a draught loss through the 
register of only 0-25 in. w.g. Since most air or 
steam burners work in refractory furnaces, and the 
degree of atomisation and mixing with the com- 
bustion air cannot always be gauged in tests owing 
to the high furnace temperature, it is more logical 
to test such burners for efficiency in a “cold” 
combustion chamber. This is now being done with 
a range of low-pressure air-atomising oil burners. 

In addition to the normal oil and air meters and 
gas-analysis equipment, a Radiovisor electronic 
smoke indicator is employed which enables complete 
records to be obtained of the combustion efficiency. 
For small low-rated burners, the usual type of oil- 
flow meter is too large, and it was necessary to make 
an accurately-calibrated metering tank of about 
80 gallons capacity in which the indicating gear is 
mounted in ball bearings to eliminate sticking. 
The company manufacture their own water, air, 
and town-gas meters to British Standard specifi- 
cations. 

Among the work now being carried out in the 
research and development department at Hebburn 
is a detailed study of the aerodynamics of air- 
register design for high-pressure oil-burning equip- 
ment, in order to determine the characteristics 
governing optimum combustion efficiency. Another 
investigation concerns register design for wide-range 
spill-type burners, which is a complex problem since, 
owing to the wide variation in capacity, it is difficult 
to obtain a high combustion efficiency over the 
whole working range. 

Several control systems have been developed for 
remotely-controlled oil burners used for lighting-up 
pulverised-fuel flames in power-station boilers. In 
one system now undergoing test, an operator can 
flash up a boiler by touching a button, and the 
sprayer is scavenged by compressed air after shut- 
ting down. A scheme for carrying this out auto- 
matically if the pulverised-fuel flame should be 
extinguished is under consideration. Three forms 
of ignition equipment are being investigated: the 
resistance coil, the 10,000-volt spark, and the “ high 
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energy” igniter. The latter is expected to be the 
most effective. 

Low-pressure air-atomising oil burners, controlled 
by a single lever, and highly efficient over the whole 
range of capacity, are under development. At 
present, a turn-down ratio of 4 to 1 has been 
obtained, and in further tests an attempt will be 
made to increase the ratio to 6 to 1. Much work 
has been done on the flow of air and oil, resulting 
in a burner with a sensibly constant oil/air ratio, 
This feature enables the burner to be handled 
efficiently by an unskilled fireman. 

Other investigations in hand concern the burning 
of liquid fuel in combustion chambers in which 
there is a high-pressure atmosphere ; electronically- 
controlled automatic oily-water separators; and a 
wide variety of heat exchangers. In a separate 
department, research work on mechanical oil seals, 
plastic-roller conveyors, and rubber-bonding pro- 
blems is in progress. 





CoMMITTEE TO INVESTIGATE THE EFFECTS OF DETER- 
GENTS.—The Ministry of Housing and Local Govern- 
ment, Whitehall, London, S.W.1, has announced the 
setting up of a committee “‘ to examine and report on 
the effects of the increasing use of synthetic detergents,” 
Sir Harry Jephcott, M.Sc., F.R.L.C., is the chairman, 
and the members include Mr. C. E. Boast, O.B.E., 
M.C., M.LE.E., F.R.LCS., Mr. G. H. W. Cullinan’ 
Dr. J. R. Nicholls, C.B.E., F.R.1.C., Dr. B. A. South. 
gate, F.R.I.C., Mr. C. B. Townend, C.B.E., B.Sc 
M.LC.E., Dr. E. A. B. Birse, B.Sc., A.R.LC., Lt.-Col, 
F. G. Hill, C.B.E., M.C., M.LC.E., and Dr. A. Key. 
The secretary to the committee is Mr. A. R. Isserlis. 
of the Ministry of Housing and Local Government. 





EXAMINATION FOR WATER AND DratnacE Inspzc- 
TORS.—The Royal Sanitary Institute have instituted a 
new examination concerned with the inspection of 
water and drainage installations. This examination 
will satisfy a demand for inspectors having specialised 
knowledge and experience, able to maintain a higher 
standard of inspection and approval of all types of 
water and drainage installations than those possessing 
more general qualifications and duties are normally 
in a position to effect. The examination will be of 
interest to persons concerned with the design, con- 
struction or inspection of water, drainage, or plumbing 
installations and should attract candidates from 
among persons engaged in architecture, building 
surveying, plumbing,waterworks engineering,municipal 
engineering, sanitary engineering and sanitary inspec- 
tion. The regulations and syllabus covering the 
examination may be obtained from the secretary 
Royal Sanitary Institute, 90, Buckingham Palace-rosd, 
London, 8.W.1. : 
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THE USES OF ALUMINIUM IN 
BUILDING CONSTRUCTION. 


An interesting exhibition to illustrate the uses of 
aluminium and its alloys in building construction 
was arranged recently in the offices of the Aluminium 
Development Association, 33, Grosvenor-street, 
London, W.1, and in an aluminium-framed tempor- 
ary annexe on the corner of Grosvenor-street and 
Davies-street. The entrance to this annexe was 
formed of a unit of a “‘ Bristol’ permanent alu- 
minium building, and the aluminium exit doors 
were originally the main entrance to the Building 
Centre before it was removed from Conduit- 
street. The decorative panels on the outside of the 
annexe were of anodised expanded aluminium, 
supported on frames of aluminium scaffolding, and 
the site was surrounded by aluminium-alloy chain- 
link fencing. The principal exhibit was a model 
of the new headquarters building of the Aluminium 
Company of America, in Pittsburgh, Pennsylvania, 
which isa structure of 30 storeys, 410 ft. high, in which 
aluminium has been used to such an extent that 
it is estimated to have required only about half the 
weight of steel that would have been needed for a 
comparable building of normal construction. Other 
exhibits in the annexe included an extensive range 
of window frames, partitions, chequer-plate, fasten- 
ings, etc.; roof and wall ventilators, cowls and 
ducting, and aluminium-foil insulation; various 
types of electric and gas fires incorporating alu- 
minium castings and reflectors; and an _all- 
aluminium water heater to use town gas. Various 
examples of aluminium door furniture and other 
fittings, and aluminium Venetian blinds, were also 
shown. In the headquarters building of the 
Association, in addition to the permanent exhibition 
on view there, illustrations were displayed of a 
number of aluminium buildings constructed in 
recent years. One room was devoted to examples 
of various methods of joining aluminium, and of 
the wide range of surface finishes now available. 
As an instance of the durability ‘of aluminium, 
there was on view a portion of a roof sheet from a 
church in Rome, which had been in service since 
1896. In the small garden at the back of the 
office there were erected specimens of various 
proprietary forms of roofing and cladding, uses 
which are likely to extend now that aluminium 
roofing has been approved under the new model 
by-laws of the Ministry of Housing and Local 
Government. The exhibits included an experi- 
mental industrial corrugated aluminium sheet, of 
improved load-carrying properties, designed to 
meet the requirements of the Ministry of Works 
Code of Practice No. 3. 





HYDRAULIC RESEARCH 
LABORATORY FOR THE DOCKS AND 
INLAND WATERWAYS EXECUTIVE. 


A HYDRAULIC research laboratory, sponsored and 
built by the Docks and Inland Waterways Execu- 
tive at Hayes-road, Southall, in connection with 
hydraulic and marine-engineering problems affecting 
docks and waterways, was opened by the Rt. Hon. 
Lord Hurcomb, G.C.B., K.B.E., chairman of the 
British Transport Commission, on Friday, July 17. 
The equipment of the new laboratory at present 
includes a barge-testing tank, a wave tank with a 
pneumatic breakwater and a model of the Bevere 
Lock section of the River Severn for the examina- 
tion of a heavy silting problem. Lord Hurcomb said 
that the Executive were carrying on the oldest 
activities of the Transport Commission’s under- 
takings and that, at present, the Executive were 
responsible for 100 railes of quays and 1,750 miles 
of inland waterways open to traffic. Such an 
organisation, continued Lord Hurcomb, bore a 
special responsibility in regard to scientific research. 
Liaison had already been established with the 
Hydraulics Research Establishment at Wellingford 
and with the hydraulics division of the National 
Physical Laboratory. It had been found, however, 
that many of the problems submitted to the labora- 
tory could be sclved only by making new investi- 
gations. Lord Hurcomb concluded by expressing 
the opinion that research-mindedness was being 
created throughout all branches of the Commission’s 
undertakings. 





LABOUR NOTES. 


Mvc# caution should be exercised in deciding 
how far the nationalisation of industry should be 
extended, Mr. Arthur Deakin, C.H., C.B.E., the 
general secretary of the Transport and General 
Workers’ Union, told delegates at the union’s 
biennial conference at Southsea last week. Speaking 
in the debate on nationalisation, on July 14, he 
urged that there should be further detailed examina- 
tion of the industries concerned, before definite 
steps were taken to secure their ownership by the 
State. Proposals contained in the Labour Party’s 
pamphlet Challenge to Britain for a modified amount 
of nationalisation with respect to certain organi- 
sations connected with the chemical, aircraft, and 
machine-tool industries were, he considered, a 
worthwhile experiment, but the union could not 
agree to the partial nationalisation suggested for 
the chemical industry. It was impossible to tell 
where piecemeal nationalisation of that kind would 
begin and end, what would happen to the foreign 
interests of the firms concerned, or how many 
workpeople would be affected. 


There was a similar confusion, Mr. Deakin con- 
sidered, respecting the proposals for the aircraft 
and machine-tool industries. Care must be taken 
not to upset the delicate balance of key industries 
on which so many other trades depended. No 
precipitate action, such as would be likely to cause 
confusion in the labour movement, should be taken. 
While making it clear that there would be no 
retreat from the principle of expanding public 
ownership, he urged that it would be wrong for the 
union to take a step in the dark. Any appeal to 
the country without well-considered plans might 
further delay the formation of an alternative 
Government. In the opinion of the union’s execu- 
tive council, he said, the question of further 
nationalisation should be left to the decision of the 
appropriate Ministers in the next Labour Govern- 
ment. 


With respect to the public ownership of industry 
which had taken place to date, Mr. Deakin found 
that ‘‘no wholesale or general approbation ” was 
forthcoming at the present time from those whose 
support the movement had to seek for the nationali- 
sation of “‘ this, that and everything.” None of the 
union’s members was satisfied with the degree of 
success so far achieved in nationalisation, and if 
public ownership was to succeed, it needed the 
greatest co-operation and understanding at all 
levels. There were members of the union who con- 
sidered that centralised control in the industries 
already nationalised made the top levels of authority 
too remote from them. As to the community 
generally, a feeling existed that all that had 
happened in the coal, gas, electricity and transport 
industries was that the conditions of the workpeople 
in them had been improved at the expense of the 
consumers. 


In all, there were no fewer than nine resolutions 
before the delegates in favour of extending the 
principle of public ownership. Eventually, the 
conference passed a resolution agreeing to support 
the general proposals of the Labour Party, subject 
to the reservations mentioned by Mr. Deakin. 
Unanimous approval was given to a composite 
resolution which affirmed that the de-nationalisation 
of the road-transport industry was a capitulation to 
private vested interests. The delegates rejected 
once again a proposal that no compensation should 
be paid to the owners, when a de-nationalised 
industry was returned to State ownership, after 
Mr. Deakin had described such action as dishonest. 
The executive council was asked to deal with a 
motion which sought to reduce compensation pay- 
ments made to the former owners of nationalised 
undertakings. 


The following day, the delegates passed unani- 
mously a composite resolution, based on the views 
contained in 25 motions received from branches of 
the union, with respect to wages and prices. This 
resolution stated that the union was opposed to the 
Government’s economic policy, which was declared 





to be deliberately directed towards increasing prices, 
and rejected any attempt to restrict such wage 
increases as might be needed to keep pace with rises 
in prices. 


On the subject of wages, Mr. Deakin advised the 
delegates that restraint in the presentation of fresh 
demands was still likely to be the best from the point 
of view of trade unionists’ long-term interests. He 
recognised, however, that the union must present 
claims to restore the value of the wages of members, 
in some industries, at least, to the level which was 
reached when their last increases were granted. 
This session was noteworthy for a tribute paid by 
Mr. Deakin to Sir Walter Monckton, Q.C., the 
Minister of Labour. He said he considered that 
the unions had had a square deal from Sir Walter 
and that they had been able to do things, during his 
tenure of office, which they had found difficult to 
do when their own people were at the Ministry. 


During a debate on honours, at a later session, 
Mr. Deakin stated that the mover of a motion had 
said that honours should not be accepted from a 
class they were trying to destroy. Mr. Deakin 
assured the conference that they were not trying 
to destroy anyone, but only endeavouring to secure 
a readjustment ‘‘in the balance of things.” The 
motion was rejected by a large majority. A 
proposal that renewed representations should be 
made to the Trades Union Congress and the 
Government requesting them to bring the principle 
of equal pay for women into early operation was 
carried without dissent. The five-day conference, 
which was attended by some 800 delegates from all 
parts of Britain, ended on July 17. The most 
important decision at the concluding session was a 
resolution condemning the heavy burden laid on 
the road-transport industry by the oil and petrol 
tax and urging that the tax should be reduced at 
least to the level obtaining in 1950. This resolution 
was passed unanimously. 


Arrangements were made recently for a confer- 
ence between representatives of the Confederation 
of Shipbuilding and Engineering Unions and the 
Engineering and Allied Employers’ National Federa- 
tion to take place last Tuesday, to consider the 
claim of the Confederation for an increase of 15 per 
cent. in the wages of shipbuilding and engineering 
employees. The claim applies to the consolidated 
time rates of all grades of adult male employees, 
both time and pieceworkers, the amount accruing 
to be added to the individual’s earnings. 


There have been second thoughts by the Associa- 
tion of Supervisory Staffs, Executives and Tech- 
nicians and the Association of Scientific Workers 
regarding the proposed merger of the two bodies, 
although it is reported that both unions will con- 
tinue their mutual co-operation. In a report to 
the annual delegate conference of ASSET at Clacton 
recently, the Association’s executive committee 
stated that, since June, 1952, the executive com- 
mittees of both unions had proceeded, in accord- 
ance with the instructions of their annual confer- 
ences, to formulate a scheme for amalgamation which 
could be recommended to their respective member- 
ships. To that end, a joint sub-committee was 
formed and agreement was reached on many matters 
of detail, but there were ‘a number of important 
points ” which the sub-committee could not settle. 


Some further progress was made at a joint meet- 
ing of the executive committees of ASSET and the 
A.Sc.W. on March 29, 1953, but, in respect of 
certain points of major consequence, the difference 
of objective and opinion was so material that agree- 
ment on those matters proved impossible at that 
meeting. The report of the ASSET executive 
committee concluded by stating that, while they 
recognised that there would be no value in further 
discussion on amalgamation at the present time, 
they were satisfied that it was in the interests of 
both bodies that co-operation at all levels should 
be extended. A resolution put forward at the 
annual delegate conference asking for a speedy 
and successful conclusion to the negotiations for 
amalgamation was defeated. 
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INDUCTION BAR-HARDENING MACHINE. 


GENERAL ELECTRIC CO., LTD., LONDON. 








Fic. 1. Bar-HarpENING MACHINE. 





Fie. 3. 
AFTER POLISHING AND ETCHING. 


HARDENED Bar oF EN19 Sreex 
xX 24. 


HIGH-FREQUENCY 
INDUCTION BAR- 
HARDENING MACHINE. 


_ A RECENT addition to the range of high-frequency 
induction hardening machines made by the General 
Electric Company, Limited, Magnet House, Kings- 
way, London, W.C.2, is the bar-stock hardening 
machine, shown in the accompanying illustrations. 
It has been designed for the surface hardening of 
high-carbon and alloy-steel bars rather than for 
mild-steel bars, which would out of necessity have 
to be carburised in advance. It can be adjusted for 
bars from } in. diameter to 1} in. diameter. The 
machine comprises two main parts, a 25-kW high- 
frequency generator and a hardening machine. 
When a l-in. diameter bar is fed to the machine 
at a rate of 30 in. per minute it receives a hardened 
case 0-031 in. thick. The bar-feeding mechanism 
is shown in Fig. 4. The depth of penetration is 
dependent upon the rate of feed and the machine 
can be set for depths between 0-020 in. and 0-10 in. 
Particular care has been taken to ensure that the 
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depth of penetration around the bar is uniform and 

















Fig. 2. Bar-Frepine MEcHanisM. 





Fie. 4. MicrostrRvucTtuRE NEAR 
SurFracE or HarRpENED Bar oF EN 19 
Sreet. x 350. 


that the speed is constant so that the same depth 
is also maintained along the axial surface. Micro- 
photographs of typical etched surfaces of a hardened 
bar are reproduced in Figs. 3 and 4. 

The operation of the machine is continuous. 
The bars are placed, one at a time, against the top 
of the inclined V-groove shown in Fig. 2 and allowed 
to slide down the groove and through the heating 
coil. The speed at which the bars pass through the 
heating coil is governed by two driven V-rollers, 
one situated above and one below the heating coil. 
Both the rollers are geared together and driven 
from the same source. The heating coil covers a short 
length of the bar, but it emits energy at a sufficiently 
high rate to heat the bar to the correct temperature 
for hardening. Behind the heating coil is an annular 
quenching chamber through which the bar passes 
immediately it leaves the coil. The heated zone is 
completely quenched in the time taken to pass 
through the chamber. As the bar is treated it 
passes under the second roller and slides down a 
chute to a basket beneath. 

The generator is a standard G.E.C. 25-kW high- 
frequency machine modified to enable it to work in 


conjunction with the bar-hardening machine. The 
high-frequency terminals have been transferred 
from the end to the front of the generator so that 
they project into the bar-hardening machine. 
Other parts of the high-frequency heating circuit 
that are contained in the handling unit are the tank 
coil, the concentrator and its fixed heating coil. 
The tank coil and concentrator are coated with 
polythene to reduce the tendency for condensation 
to occur on the water-cooled surfaces, as this might 
result in an electrical breakdown. A strip of mica 
above the concentrator, a silica sleeve in the 
bore of the heating coil, and flaps of mica and rubber 
below the fins are used to prevent the ingress of 
scale and water between the fins of the concentrator. 
The bar-handling machine is a separate unit 
which has to be aligned with the output terminals 
of the generator. The main part of the handling 
machine is the heating-coil compartment, which 
contains the tank coil, concentrator, and quench 
box. Access to this compartment, which is screened, 
is by means of a sliding cover and a door. A 
switching arrangement prevents the high-frequency 
power from being switched on while the door is 
open. The quench liquid is stored in a tank at 
the bottom of the handling machine, whence it 
passes through a strainer, a control valve, and a 
rotary filter into the pump. The liquid is pumped 
out to the heat exchanger and back to the thermo- 
stat tube, to the quench-flow relay and finally to the 
quench box. The high-frequency supply to the 
heating coil is switched off by the thermostat if 
the quench temperature should reach 55 deg. C., 
and by the quench flow relay if the rate of flow falls 
outside either the upper or lower limits of the 
working range. The motor and hydraulic variable- 
speed gear for driving the two V-rollers is mounted 
on an adjustable baseplate in the lower frame 
assembly of the handling unit. The control for 
the variable-speed gear is brought out, by means of 
universal joints, to the front of the machine. In the 
gearbox there is a worm reduction and a system of 
gears for applying the drive equally to both of the 
rollers, which are free to move laterally and thus 
align themselves with the V-slides. 
The whole of the equipment is fed from a voltage 
regulator consisting of a variable three-phase auto- 
transformer driven by a motor which is controlled 
by a voltage sensitive relay. Connections are made 
on the power input panel of the generator, from 
which a cable is taken to the switch-fuse of the 
handling machine. 





Summer ScHoot ror Youna EXECUTIVES ON 
Propvuotiviry MrTHops.—With the object of promot- 
ing the knowledge of productivity methods, a summer 
school for men between the ages of 25 and 34 will be 
held at Worcester College, Oxford, from Monday, 
July 27, to Saturday, August 22. The subjects for 
study will include the basic structure of industry, 
management techniques, Britain’s economic position, 
and the effects of industry on the nation’s social life. 
Sir Hugh Chance, director of Chance Brothers, Ltd., 
is the chairman of the committee responsible for the 
course, which is experimental. If there is a demand, 
other courses will be arranged. Further information 
may be obtained from Mr. Alan Kimber, Sidney- 
Barton, Ltd., 7, Ludgate Broadway, London, E.C.4 ; 
or from Mr. John Ayres, Petters Ltd., Staines, Middle- 
sex, who will be responsible for directing the school. 





SrressEs IN PuBLic-SeRvicE VEHICLE WHEELS.— 
An investigation of the stresses that occur in wheels of 
the public-service vehicle type has been carried out by 
Mr. R. A. C. Fosberry, M.A., to discover the causes of 
failure and possible remedies. Various types and sizes 
of wheel, with different sizes of tyres, were considered, 
statically and dynamically, and both the wire-resistance 
strain-gauge and the deflection method of examination 
were used. The stresses in the wheel were produced, 
by simulating the forces that occur when cornering 
braking, and running over humps. In the conclusion 
comparisons are made between riveted wheels, which 
received most attention in the testwork, and welded 
wheels. The investigation is not, however, claimed 
to be sufficiently complete to establish a design pro- 
cedure, but does provide useful information. A paper 
that covers the work in detail has been p » and 
those wishing to take part in the written discussion 
on the subject have been invited to send their com- 
ments to the Institution of Mechanical Engineers 





(Automobile Division), Storey’s Gate, St. James’s Park, 
London, 8.W.1, by August 31. 
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275-KV TRANSMISSION 
SYSTEM OF THE BRITISH 
ELECTRICITY AUTHORITY. 


THE section of the new 275-kV super-grid between 
Staythorpe, near Newark, and West Melton, near 
Sheffield, was inaugurated with appropriate cere- 
mony by Sir John Hacking, Deputy Chairman 
(Operations), British Electricity Authority, on Wed- 
nesday, July 15. This line forms part of a much 
larger scheme which, as shown in the map repro- 
duced in Fig. 1, will comprise a central ring round 
the Midlands, Lancashire and the West Riding of 
Yorkshire, with a connection northwards via the 
North-East Coast and Carlisle to Clyde’s Mill on the 
outskirts of Glasgow. Two other lines will run 
southwards to join a horseshoe round London, one 
end of which will terminate at Tilbury on the north 
bank of the Thames, and the other near Northfleet 
on the south bank. In addition, a connection will be 
made between the Midlands and south-west England 
and South Wales by a line running southwards to 
Melksham, whence a line will run eastwards to the 
London horseshoe. All these lines will be of double- 
circuit construction. 

As shown in Fig. 4, the towers used to support 
these double circuits will be similar in appearance 
to those employed on the 132-kV grid. Actually, 
two designs have been adopted, one for carrying 
twin 0-175 sq. in. and the other for twin 0-4 sq. in. 
conductors, the basic distances between the towers 
being 1,000 ft. and 1,200 ft., respectively. Both 
types of tower are of lattice construction, the 
material used for the main legs, cross-arm members 
and chief bracings being high-tensile steel, while 
the remainder will be of mild steel. As will be 
seen from Fig. 2, the towers for the 0-175 sq. in. 
conductors are 115 ft. 3 in. high and have a 
square base with 22-ft. sides. The lengths of 
the three cross-arms are 41 ft., 38 ft. 6 in. and 
36 ft. 6 in., respectively, the vertical distance 
between the lowest and that in the centre being 
22 ft. 6 in. and between the central and uppermost 
one 22 ft. The towers for the 0-4 sq. in. conductors, 
as will be seen from Fig. 3, are 136 ft. 6 in. high 
and have a square base with 24 ft. 6 in. sides. The 
lengths of the three cross-arms are 40 ft., 37 ft. 6 in. 
and 36 ft.; the vertical distance between the 
lowest and that in the centre being 25 ft. 9 in. 
and between the central and the uppermost one 
25 ft. 6in. The total weight of the larger straight 
line tower, which has been designed so that it can 
be used in future to carry a 380-kV circuit, is about 
11 tons, of which about 6-6 tons is high-tensile 
steel. The four legs on which it is supported are 
carried on foundations, which are sunk to a depth 
of 10 ft. 6 in. 
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As recorded in a paper* read last year before the 
Institution of Electrical Engineers by Messrs. D. P. 
Sayers, J. 8. Forrest and F. J. Lane, to provide 
a@ maximum working tension of 12,000 Ib. on the 
twin 0-4 sq. in. lines, it was decided to use glass 
insulators throughout, the ultimate strength of 
which will be 30,000 lb. A normal suspension set 
will consist of 18 units, the overall length of the 
string being 11 ft. 6 in., including fittings. To allow 
for subsequent operation at 380 kV, clearance 
distances of 138 in. with the string vertical and 
of 132 in. with a 5-deg. swing have been allowed, 
while at the maximum design angle of 38 deg. 
swing it has been assumed that the clearance will 
be reduced to 85in. The latter figure is considered 
to be permissible as large conductor displacements 
due to strong winds are unlikely in thunderstorms. 
There will be two steel-cored aluminium conductors 
per phase, which will be “‘ bundled ” and suspended 
12 in. apart in the horizontal plane. The 0-4 sq. in. 
lines will be made up of 54 aluminium wires, each 
0-125 in. in diameter, and seven steel wires of the 
same size. The smaller conductors will be of 
similar construction and will be used on lines 
the primary function of which is interconnection 
rather than bulk transmission. The 0-175 sq. in. 
lines will have a rating of 375 MVA per circuit, 
while that of the 0-4 sq. in. lines will be 570 MVA 
per circuit, compared with 90 MVA per circuit on 
the present 132-kV grid lines. 

Star-connected auto-transformers with a common 
series and tapping winding of the fully shielded 
layer type and with the neutral point solidly 
earthed will be used at points of interconnection 
between the 275-kV and 132-kV systems. There 
will also be an 11-kV delta winding of the con- 
ventional disc type with one terminal earthed. 
The neutral end of each phase will be brought out 
through a separate bushing to permit the installa- 
tion of protective current transformers. To avoid 
the high cost of separate series-connected voltage 
regulators on-load tap-changing equipment with 
a range of +15 per cent. will be provided. This 
range has been considered necessary to compensate 
for the transformer voltage regulator which, with 
the basic reactance of 15 per cent. required to limit 
the short-circuit input to the 132-kV system to 
1,200 MVA, will be 1-4 per cent. at unity power 
factor and 7-2 per cent. at 0-9 lag. No special 
surge protection will be provided other than plain 
rod gaps with a setting of about 49 in. The 132-kV 
connections are brought out from each phase to 
terminal boards on the side of the tank. The 
transformer is therefore completely separate from 
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* Proceedings of the Institution of Electrical Engineers, 
vol. 99, Part II, page 582 (1952). 














Fie. 4. Tower For Dovusie-Crcurr Linz. 


the tapping selector switches and maintenance can 
be effected without interfering with the main oil 
level. A view of one of these transformers on test 
in the Rugby works of the British Thomson-Houston 
Company, Limited, is given in Fig. 5, Plate IX, while 
the completed core and the 275-kV coils for a 120- 
MVA, unit is illustrated in Fig. 6, on the same Plate. 
Actually this unit is now installed at the Staythorpe 
substation and is shown in Fig. 7, Plate IX. The 
use of 120, 180 and 240 MVA transformers was 
originally envisaged, but those so far ordered are of 
the lowest of these capacities, owing to the restric- 
tion of the weight transported on British roads to 
a gross value of 150 tons. 

The 275-kV switchgear, which will be of both the 
bulk-oil and air-blast types will have a short- 
circuit rating of 7,500 MVA, which will be obtained 
by the provision of four breaks in series per phase. 
In the former type of equipment, each break will be 
shunted by a linear resistance ; and six interrupter 
heads per phase will be used for the same purpose 
in the air-blast units. Compressed air will be 
employed for the operation of both the bulk-oil 
and air-blast circuit-breakers and will be distri- 
buted through a ring main and utilised at 4 
pressure of 300 Ib. to 350 Ib. per square inch. The 
thermal rating of the switchgear will be either 
800 or 1,200 amperes, while circuit severities of 
4,000 volts per micro-second at 100 per cent. short- 
circuit rating and 10,000 volts per microsecond at 
30 per cent. rating have been specified. It is also 
proposed that the self-generated over-voltages 
should be limited to a maximum of 700 kV to 
earth, thereby providing reasonable security in 
relation to the impulse withstand level of 1,050 kV 
and the one minute power frequency test of 485 kV. 
Provision will be made for the use of high-speed 
three-phase auto-closing in future. 

The switchgear manufacturers concerned in the 
provision of this equipment have agreed on 4 
common design of a two-post isolator with 10 ft. 6 in. 
centres, which will be arranged for power or emer- 
gency operation. Each post, as shown in Fig. 5, 
Plate IX, will consist of eight anti-fog units, com- 
prising three heavy units, one conversion unit and 
four light units. The overall height will be 116 1. 
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Fie. 9. Srvere-Crecurr Termmat Tower. 


and the total weight 1,200 Ib. The switches have 
been designed for a maximvm vertical working load 
of 2,000 lb. and a vertical breaking load of 20,000 Ib., 
while the maximum torsional working load will be 
1,200 lb.-ft. and the maximum horizontal working 
load 500 Ib. Anti-fog insulator sheds to give a 
total creepage distance of 275 in., 50 per cent. of 
which is protected, will be provided and there will 
be a corona ring with an outside diameter of 28 in. 
at the live end of the stack to ensure a minimum 
corona voltage of 200 kV. 


As regards substation layout, the minimum elec- 
trical clearances proposed are 7 ft. phase-to-earth 
and 8 ft. 2in. phase-to-phase. In the actual layout, 
however, the phase-to-phase clearances will latgely 
be determined by the configuration and disposition 
of the apparatus. It will, therefore, be necessary 
to erect the *bus-bars at 22 ft. 6 in. centres and the 
overhead strainers at 18 ft. phase centres, while the 
minimum safety clearance will be 15 ft. In the 
design stage consideration was given to a high type 
substation layout to save space, but in view of 
maintenance difficulties this was abandoned in 
favour of the low type, especially as the 275-kV 
sites will not be situated in places where there are 
severe restrictions on space. The bay centres will 
be at 55 ft. in the design proposed. Reinforced 
concrete will be used instead of steel for the struc- 
tures as this material is easier to maintain, is more 
suitable on poor ground, and permits greater free- 
dom in planning. The structures will be designed 
for a tensioi of 3,000 Ib. per conductor under 
maximum working conditions of } in. radial ice 
thickness, and 8 lb. per square foot wind load on 
the total projected area. The highest structure 
will be about 42 ft. to the point of suspension. 

‘The *bus-bars will be of copper-clad steel tube 
with an overall diameter of 3 in., the normal distance 
between supports being 27 ft. 6 in. The current 
rating will be 1,200 amperes. The flexible connec- 
tions will consist of single hollow stranded con- 
ductors on a spiral core and will have an overall 
diameter of 1-375 in. This diameter has been 
determined by corona conditions. The use of a 
single conductor also enables the clamps, connectors 
and fittings to be simplified and reduces the snow 
loadings. Standard clamps will be employed at all 
substations and the tension insulators will consist 
of 20 units to give increased creepage length. In 
view of the need for economy, no special isolators 
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Fie. 10. GENERAL View or StayTHORPE SUBSTATION. 


will be provided for allowing the circuit-breakers 
to be operated while they are alive. 

The Staythorpe-West Melton line, which has been 
erected in advance of the main system to provide 
operating experience, is of single-circuit construction, 
a typical terminal tower being illustrated in Fig. 9. 


The line consists of three twin conductors with an 


equivalent copper section of 0-175 sq. in., arranged 
in horizontal formation at 32 ft. 6 in. spacing, and 
two earth wires. Initially, it will be connected to 
the 132-kV system through 120-MVA transformers 
at each end. The grid substation at Staythorpe 
is associated with the new power station on an 
adjacent site, which at the end of the present 
year will contain four 60-MW generating sets. 
Two further sets of the same capacity are scheduled 
for completion by the end of 1955. The sub- 
station is equipped with bulk-oil circuit-breakers 
with a short circuit rating of 2,500-MVA. On the 
other hand, the West Melton substation is con- 
nected to several power stations and is at present 
also equipped with 2,500-MVA bulk-oil circuit- 
breakers. Others with a rating of 3,500 MVA are, 
however, being installed. A view of the 275-kV 
switchgear at Staythorpe is given in Fig. 10. 

The principal contractors for the construction 
of the overhead lines forming the 275-kV grid are 
Balfour, Beatty and Company, Limited, 66, 
Queen-street, London, E.C.4; British Insulated 
Callender’s Construction Company, Limited, 21, 
Bloomsbury-square, London, W.C.1; J. L. Eve 
Construction Company, Limited, Wimbledon, Lon- 
don, S.W.19; W. T. Henley’s Telegraph Works 
Company, Limited, 51, Hatton-garden London, 
E.C.1; and Watsham’s, Limited. The switchgear 
and transforming station plant and equipment is 
being manufactured by Bruce Peebles, Limited, 
Edinburgh ; The British Thomson-Houston Com- 
pany, Limited, Rugby ; the British Electric Trans- 
former Company, Limited, Hayes; the English 
Electric Company, Limited, Stafford; Ferguson, 
Pailin, Limited, Manchester; Ferranti, Limited, 
Hollinwood; the General Electric Company, 
Limited, Witton, Birmingham; Hackbridge and 
Hewittic Electric Company, Limited, Walton-on- 
Thames ; Metropolitan-Vickers Electrical Company, 
Limited, Manchester ; C. A. Parsons and Company, 
Limited, Newcastle-on-Tyne, and A. Reyrolle and 
Company, Limited, Hebburn, Co. Durham. The 
large amount of experimental work necessary has 
been carried out in collaboration between the staff 
of the British Electricity Authority, the consulting 
engineers—Merz and Mclellan and Kennedy and 
Donkin—and the manufacturers mentioned. 


ANNUALS AND REFERENCE BOOKS. 


British Standards Institution Yearbook, 1953. 


British Standards Institution, 24, Victoria-street, 
London, 8.W.1. [Price 12s. 6d. net.] 


An up-to-date record of the work of the British 
Standards Institution and lists of its specifications and 
ublications, current at March 31, 1953, are to be 
‘ound in the Institution’s Yearbook for 1953, which 
has recently come to hand. The book opens with an 
official section, containing particulars of such matters 
as subscribing-membership privileges and the library 
services available, lists of provincial officials, and the 
membership of the general and divisional councils 
and of the committees concerned with standard 
specifications relating to various industries. Then 
follows the longest section in the book, a numerical 
list and brief particulars of British Standard publica- 
tions, occupying over 300 pages. The last specification 
in the general series is numbered 1966. Lists of the 
handbooks and special issues available, of the Ministry 
of Supply S.T.A. specifications, and of the Codes of 
Practice prepared by the Council for Codes of Practice 
for Buildings, Construction and Engineering Services 
and published by the Institution, are a given. 
Monthly information sheets are issued gratjs to subscrib- 
ing and committee members, and provide regular correc- 
tions and additions to the data in the Yearbook. 





Iron and Steel Directory. 


Seventh edition. The Louis Cassier Co., Ltd, Dorset 
House, Stamford-street, London, S.E.1. [Price 25s. 
net ; post free, 25s. 8d.] 


As was the case with the previous, 1950, edition, the 

resent issue of the Jron and Steel Directory contains 
ies sections. The first is concerned with pig-iron 
manufacturers and blast furnaces in Great Britain 
and with geographical and alphabetical lists of iron- 
founders in the Tpritish Isles. Section II is devoted 
to geographical and alphabetical lists of steelworks 
and steel founders and makers. In all cases the 
postal and telegraphic addresses and telephone numbers 
of firms are given, together with the names of the 
directors and of the foundry or works manager, and 
the class of work undertaken. The third section of the 
book relates to associations, societies and scientific 
and technical institutions interested in or directly 
concerned with iron and steel. Also included in this 
section is a list of groups of iron and steel firms arranged 
under the parent or holding companies. The fourth 
section constitutes the year-book portion of the volume. 
It contains many data, chiefly in tabular form, on 
the composition of typical iron and manganese ores, 
pig irons, and ferro-alloys, the calorific values of 
different fuels, tables of weight per foot of bars, pipes 
and other iron and steel stock, abstracts of British 
Standard and other specifications for ferrous metals, 
and conversion and miscellaneous tables. The. fifth 





and last section of the book is a buyers’ guide. 
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POWER PRESS WITH PRESS- 
BRAKE ATTACHMENT. 


THE accompanying illustration shows a rigid 
open-fronted press of 100-ton capacity, with an 
adjustable stroke of 4 in., fitted with a press-brake 
attachment to enable folding and multiple punching 
operations to be carried out on sheets up to 8 ft. 
long. The attachment may also be arranged for 
punching a line of 125 holes, } in. in diameter, 
through a 16-gauge mild-steel sheet, in one stroke. 
, The whole of the attachment can be removed in 
a matter of minutes to enable the machine to 
be used as a standard press. Both the attach- 
ment and the press, which is an Eccentric 
precision power-driven model, are made by Ateliers 
Hubert Raskin, Liége, Belgium, and their agents 
in this country are George Cohen Sons and Company 
Limited, Sunbeam-road, London, N.W.10. A 
similar attachment is also made for the Eccen- 
tric 60-ton model, which has a stroke variable 
from ¢ in. to 34 in., for folding sheets over a length 
of 6 ft. The agents do not claim that a Raskin 
press fitted with the new attachment will perform 
all the duties of a press brake or a multiple punch 
in addition to those of a standard press, but that 
it will do many of them and that it should enhance 
the value of the simple power press and result in 
a saving in capital outlay. 

The top half of the bending tool slides on the 
external surfaces of the parallel guides, which are 
on both sides of the eccentric, and hold the ram. A 
rigid cross-member fits beneath the ram and carries 
the folding blade. Bolted to the cross-member are 
two triangular frames, as can be seen in the illustra- 
tion, which carry the guides, and give increased 
stiffness to the ends of the blade. The bed of the 
tool fits on to the bolster of the press and outrigger 
screw-jacks are fitted at both ends to give it added 
support. The female section of the folding-tool is 
held to the bed by a series of tongued clamps which 
are screwed to it. 


The frame of the press is made from cast iron 
with a tensile peal of 15 to 20 tons per square 
inch and machined after a long period of seasoning to 
ensure molecular stability. Due to the bow-shaped 
formation of the frame, there is said to be a complete 
absence of spring. Another feature claimed for 
the press is the absence of eccentric loading due to 
the fact that the centre line of the connecting rod 
coincides with the centre line of the slides and the 
chord of the large bow shape of the frame. The 
crankshaft is forged from nickel-chromium molyb- 
denum steel which has a tensile strength of 63 tons 
per square inch and an elongation of 16 per cent. 
It is ground all over and runs in bronze bearings 
which are of 84-per cent. copper and 16-per cent. tin. 
The clutch is of the rolling-key type, with multiple 
pick-ups in the driving unit. The brake is operated 
by a cam and roller and works on top dead centre 
only, the adjustment being made against a spring. 
Adjustment to the stroke of the press is obtained by 
movement of a multiple-tooth sleeve which slides 
on the crankshaft. The ram, which is made of 
pearlitic cast iron, slides between two long guide 
blocks made from chilled iron, and can be adjusted 
for wear ; a crossbar type of knock-out is provided. 
A shock absorber is fitted to prevent the battering 
of the rolling key against the disengaging lever when 
the machine stops; a non-repeat mechanism, which 
can be set for continuous running when required, 
is also provided. 


These presses, together with the attachment, 
are subjected to a rigorous inspection before 
leaving the factory and they are required to comply 
with the limits of accuracy established by the 
French engineer, Pierre Salmon. The Eccentric 
presses are made in a range which exceeds the sizes 
mentioned for use with the press brake attachment, 
and these are divided into two groups : the ungeared 
presses of the type shown in the illustration, driven 
with the aid of a flywheel, in sizes from 20 tons to 
100 tons capacity, and the geared presses, from 
30 tons to 500 tons capacity. In the geared presses 
the pinion shaft is ground all over and runs in 
bronze bearings of a similar composition to those 
used on the crankshaft. Lubrication is by oil-ring, 





POWER PRESS 


WITH PRESS-BRAKE ATTACHMENT. 








the oil level being indicated on a sight-glass. The 
drive for these presses is normally provided by a 
four-speed motor which enables the strokes per 
minute to be varied from 15 to 60, so that shallow 
drawing operations as well as stamping, multiple 
punching and folding can be performed. 





DotitaR AID FOR RESEARCH PUBLICATIONS.—The 
Mutual Security Agency Mission to the United King- 
dom have made available 13,000 dols. for the purchase 
of scientific and technical publications, originating in 
the United States, for British research organisations. 
The list of publications was compiled by the Depart- 
ment of Scientific and Industrial Research, to cover 
their own needs and those of the nine research associa- 
tions concerned with production, cast iron, coal utilisa- 
tion, the electrical industries, hat and felt makers, 
food-manufacturing industries, hydromechanics, the jute 
trade, printing and packaging, rayon manufacture, 
scientific instruments, welding and whiting. The largest 
single list is that of the Production Engineering 
Research Association. 


British INpDusTRIES Fair.—Attendance figures for 
the 1953 British Industries Fair show that nearly 
30 per cent. more people went to the London sections 
of the Fair, at Earl’s Court and Olympia, than in 1952. 
There was an increase of 95 per cent. in public attend- 
ance, from 20,247 to 39,001, and of 3 per cent. in the 
number of trade buyers, from 56,066 to 58,919. British 
buyers were responsible for the latter increase, as buyers 
from overseas declined slightly in number, from 11,593 
in 1952, to 11,045 last May. At the Birmingham 
section, 39,789 members of the public, 27,854 British 
buyers, and 1,582 buyers from overseas attended this 

ear’s exhibition. The next Fair will be held in 
mdon and Birmingham from Monday, May 3, to 
Friday, May 14, 1954. 
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SINGLE-DECK HIGH-SPEED 
CAR FOR LEEDS 
TRAMWAYS. 


In contradistinction to the common policy of 
substituting omnibuses fitted with internal-com- 
bustion engines for tramcars as a means of urban 
transport, the Leeds Corporation have decided to 
adopt high-speed single-deck tramcars on certain 
routes and on reserved tracks outside the city area. 
These cars, the appearance of which is shown in 
Fig. 1, opposite, have an overall length of 41 ft. 5} in., 
an overall width of 7 ft. 3 in., and an overall height 
to the base of the bow collector of 15 ft. The 
bodies, which were built by Charles H. Roe, 
Limited, Leeds, and can carry a total of 70 passen- 
gers (with seats for 34), rest on two bogies, placed 
at 17-ft. centres with a wheelbase of 6 ft. A view 
of one of these bogies, which were manufactured 
by Maley and Taunton, Limited, Wednesbury, is 
given in Fig. 2. They were constructed without 
horns (which cause wear and noise), the weight 
being transmitted through rubber axlebox springs 
to a cast-steel platform which is attached to the 
axle casing. Swing bolsters have been omitted to 
save weight but the design is such that the move- 
ment of the body rubbers permits a small degree 
of lateral freedom which is controlled by dampers. 
Rubber is also used for the axlebox suspension, 
thus assisting smooth riding and damping out the 
higher-frequency vibrations. The axles themselves 
are located by a sprung steel link fitted at one end 
and free to slip longitudinally at the other, thus 
taking up changes in length due to flexing but 
imposing transverse restraint. The wheels *re 
of the Crompton Parkinson resilient type in which 
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SINGLE-DECK HIGH-SPEED TRAMCAR. 





Fig. 1. 





GENERAL VIEW OF CaR. 





Fia. 2. 


the torque is transmitted and the shocks absorbed 
by large masses of rubber in shear. 

Each car is driven by four round-frame light- 
Weight 45-h.p. motors, mounted rigidly on the 
bogies, as can be seen in Fig. 2. Each motor 
drives the road wheels through a cardan shaft and 
spiral-bevel gearing, the arrangement being such 
that the motors are spring borne thus increasing 
the smooth riding and life of the equipment. The 
control gear, which was manufactured by Allen 
West and Company, Limited, Brighton, in col- 
laboration with Crompton Parkinson, Limited, 
Aldwych, London, W.C.2, is of the Vambac (variable 
automatic multi-notch braking and accelerating) 
type, the details of which have already been dealt 
With in ENGmnreerine.* It may, however, be 
mentioned that its essential feature is an accelerator 
Which is housed in a compartment underneath the 





* See vol. 165, page 368 (1948). 








Boctr_wirH SHaFT AND TRACK BRAKES. 


trolley boom tower, visible in Fig. 1, and gives 83 
steps of resistance switching instead of the six to 
twelve possible with the conventional type of con- 
troller. High rates of acceleration can thus be 
smoothly obtained. It also operates in reverse for 
rheostatic braking, the same lever being used for 
that purpose. The acceleration is automatic, at a 
rate which can be selected by the driver, the 
resistances being switched out by a motor-driven 
arm which carries permanent magnets. 

The rheostatic braking is operative down to speeds 
of about 3 m.p.h., after which the car is brought 
to rest by internal-expanding solenoid brakes 
mounted on the motor shafts. In addition, mag- 
netic track brakes are provided for emergency 
purposes. Both the track and shaft brakes are 
supplied from a battery so as to render them indepen- 
dent of the mains supply. In emergency, the power 
can also be cut off and the shaft brakes applied by 
operating a special switch. 


THE ROYAL GREENWICH 
OBSERVATORY. 


THe annual report of the Astronomer Royal, 
covering the twelve months from May 1, 1952, to 
April 30, 1953, refers in some detail to the progress 
achieved in the restoration of the war-damaged 
historic buildings at Greenwich, and records the 
active resumption of the removal of astronomical 
equipment to the new Observatory site at Herst- 
monceux. The Wren building and Octagon Room 
at Greenwich are now completely repaired and 
re-decorated to resemble, as far as can be ascer- 
tained, their original condition in Flamsteed’s 
time. Many instruments of historic interest, 
including the Bradley Zenith Sector and the Halley 
Transit, have been cleaned and mounted for display 
in the Octagon Room. Visitors will also be able 
to inspect the Airy Transit Circle, subject to its not 
being in use for observation. The Time Ball is in 
regular operation and has been dropped daily at. 
13.00 hr. since October 26, 1952, with occasional 
exceptions due either to dangerously high winds or 
to the need for minor adjustment. 

At Herstmonceux, construction of the meridian 
group of instruments has already been started, 
while the equatorial group is planned to follow soon 
afterwards, and there is now reasonable hope that. 
the removal will be substantially complete by the 
end of 1956. The installation of the Cooke 
Reversible Transit Circle and of the Photographic 
Zenith Tube are expected during the present year, 
the buildings for them being at present in course of 
construction. In order to provide the utmost 
stability for the Cooke Transit Circle, the large 
supporting pier, of concrete, is carried on, and 
integrated with, twelve reinforced-concrete piles 
driven to a depth of 34 ft. 6 in. below ground level. 
An accurate geodetic connection between the Cooke 
Transit Circle at Herstmonceux and the Airy 
Transit Circle at Greenwich is to be established by 
determining the position of the baseplate of the 
Cooke instrument relative to a nearby datum point 
which will be fixed by the Ordnance Survey and 
used in a forthcoming re-triangulation survey of the 
United Kingdom. 

The position selected for this datum point, in the 
Herstmonceux grounds, is to the south of the site 
on which the new 98-in. Isaac Newton telescope is 
to be erected. Consideration of that telescope 
during the past year has been directed towards 
alternative designs of the instrument and its 
mounting, and in particular to a method, suggested 
by Mr. B. N. Wallis, the aircraft designer, for 
artificially stiffening the structure. The proposal 
is that the mechanical framework, which it is 
desired to keep inflexible, shall consist of tubes 
filled with fluid. The fluid pressure in each tube is 
adjusted by a hydraulic servo-mechanism and 
controlled by a distance gauge connected between 
the ends of the tube. Since the length of the tube 
is altered by the internal pressure, the assembly 
comprises an automatic, stable servo-system. The 
preparation of the glass disc which will become the 
telescope reflector is proceeding, albeit slowly 
because the existence of small surface cracks 
necessitates extreme care in the fine-grinding 
operations. 

As usual, the report deals in considerable detail 
with various kinds of solar observations, incidentally 
mentioning that the definition obtained in the 
photography, in the Sudan, of the solar eclipse of 
February 25, 1952, was generally poor, in dis- 
appointing contrast to the high precision of measure- 
ment possible on the large number of photographs 
taken, at Mombasa, of the 1948 eclipse. In 
addition, all three cinema films and two photo- 
heliograph films taken in the Sudan appear 
surprisingly over-exposed. It further appears that 
the reception of time signals was too poor to permit 
direct reading of the 1952 eclipse exposures against 
the signals. However, the worst effects of this 
uncertainty can be avoided because the alternative 
of recording against contact-chronometers, and 
checking these against selected stretches of signal 
immediately before and afterwards, has proved 
quite satisfactory. 








At Herstmonceux the sun was photographed on 
311 days out of the year, this large proportion of 
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days with at least a brief period of sunshine being 
especially welcomed as an indication of the improved 
conditions for astronomical observations as com- 
pared with Greenwich. No very large sunspot 
has appeared during the year, and only ten spots of 
maximum area exceeding 500 millionths of the 
sun’s hemisphere have been recorded. These 
features, together with an almost spotless period 
during February and March, and a decrease to 
eight in the annual observations of solar flares, 
combine to indicate the approach of the minimum 
of the present sunspot cycle. A more interesting 
feature of the past year or two has been the frequent 
occurrence of small, short-lived flecks of faculae in 
the sun’s polar regions. Although such flecks have 
been recorded previously on Greenwich photographs, 
the present high frequency is exceptional, but it 
may be due to the improved definition of photo- 
graphy at Herstmonceux rather than a true solar 
effect. Seventeen solar prominences have been 
examined and many line-of-sight motions measured 
for dark hydrogen flocculi on the disc, one of which 
had a velocity exceeding 100 km. per second. 

A matter of special novelty during the past year 
is the installation at Herstmonceux of a cosmic-ray 
recording apparatus made by Cinema-Television, 
Limited. The equipment has been tested with 
satisfactory results and is now producing a con- 
tinuous record. It does not select any particular 
range of the cosmic-ray spectrum, but counts the 
general flux with high precision. For this purpose 
it embodies 90 Geiger counters arranged in such 
coincidence circuits as to exclude all effects of local 
radioactivity. A photographic record shows the 
flux counted every five minutes. Since the general 
cosmic-ray flux ts known to be affected by solar 
phenomena and associated terrestrial magnetic dis- 
turbances, a constant comparison with such observa- 
tions is to be made. Besides recording the general 
cosmic flux, it is intended to utilise an apparatus 
designed and used by Mr. T. Gold, at the Cavendish 
Laboratory, for recording the rare high-energy 
showers, which are of considerable astronomical 
interest though not thought to be related to sdlar 
phenomena. The probably related phenomena of 
light flashes in the sky, which have recently been 
discovered and are thought to be Cerenkov radia- 
tion from cosmic rays in the atmosphere, are to be 
studied at Herstmonceux by members of the Harwell 
Atomic Energy Research Establishment. For this 
purpose a photoelectric recording unit has been 
installed in the solar dome and the directional 
effects of these short bursts of light will be resumed 
when the longer hours of total darkness return after 
the summer. 

The report mentions some features of interest in 
connection with the Observatory time service, 
which is based on astronomical observations with 
Small Transit B at Greenwich and the Bamberg 
Broken Transit instrument at Abinger. These two 
sets of time determinations are referred to the 
standard Greenwich meridian by applying the 
appropriate longitude corrections. It has emerged 
during the past year that there are significant 
variations between the time systems defined by 
the two instruments. The procedure adopted, 
therefore, is to examine the residuals of observa- 
tions from the finally-adopted time, and thence 
derive ‘‘observer corrections” which take into 
account the ‘‘ personal equation” of the observer 
concerned as well as the mean difference between 
his observing station and the adopted mean of the 
two stations, called the “‘ station correction.”’ As 
in previous years, the astronomical time observa- 
tions have also been corrected for the effects of the 
earth’s polar motion, and then referred to the mean 
of five or six selected quartz clocks, from which 
analysis are derived valves of the seasonal fluctua- 
tion in the earth’s rotation. The fluctuation values 
have proved to be in substantial agreement with 
those obtained in 1950-51, which were smaller than 
those derived in earlier analyses, though a slight 
persistent increase in amplitude has been noticed in 
the last few quarter-years. 

Experience throughout the year has continued 
to demonstrate the superiority of quartz oscillator 
clocks employing ring crystals. Standards of this 
type have accordingly been used exclusively for 
prediction and for the preparation of final time 
corrections, whereas two oscillators with GT-cut 





crystals have been taken out of service at Abinger. 
The GT-plate type of crystal is, however, to be 
incorporated in each of two oscillators which are 
to be mounted on brick piers at Greenwich. De- 
v-lopments in the time service equipment include 
the use, at Abinger, of five pulse dividers operating 
at from 1,000 pulses to 1 pulse per second. They 
have replaced the phonic motors previously used 
for clock intercomparisons and for mean-time radio- 
time signal reception, but the motors are still used 
for rhythmic signal reception, sidereal time, and 
time-sigtial transmissions. These last include the 
international signals, the six-pips time signals and 
the hourly signals used by the Post Office for con- 
trolling the “‘ Speaking Clock.” A reserve service 
of hourly and six-pips signals, maintained from 
Greenwich, has been called on a few times when 
faults occurred in the Abinger lines. Considerable 
inconvenience to the operational work of the time 
service has been caused at Abinger during the year 
by large variations in the voltage of the mains 
electricity supply. Pending modifications in the 
supply arrangements by the electricity supply 
authority, a static balancer has been installed as a 
temporary measure, and has proved helpful. 

Research is continuously in progress to improve 
the precision of time measurement, and the Obser- 
vatory collaborates with the Post Office Radio 
Experimental and Development Laboratory in a 
good dealofsuch work. Attention has been directed 
during the year to frequency-measuring apparatus 
of high accuracy for studying the stability of the 
ring crystal oscillators used in the existing quartz 
clocks, and of new experimental oscillators and 
their associated circuits. Already, in one new 
circuit for an oscillator incorporating a wire-sup- 
ported GT-cut crystal, a high standard of short- 
term stability has been attained, the scatter of the 
daily measures of frequency being reduced to about 
+ 1 part in 10° over periods of a month or longer. 
For further experiments on these lines a direct- 
reading frequency comparator is under construction, 
with which it is hoped to achieve a comparison 
accuracy, at 100 kilocycles per second, of + 2 parts 
in 10". 

Observations of the earth’s magnetic field, 
comprising horizontal and vertical intensities, 
declination and inclination, have been maintained 
as usual at Abinger throughout the year. The 
mean measured annual values of all these elements 
for 1952, compared with the estimated values for 
1953, are given in the accompanying table. 
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1952 9 4-7 
~ 8 57-5 


0-18671 
0-18691 


0-43316 
0-43331 
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The recent values of all the magnetic elements 
follow the regular trends observed during the 
previous four years and call for no comment. As 
regards meteorological observations, the removal of 
the Observatory to Herstmonceux has led to the 
termination, on July 31, 1952, of the long series of 
measurements of rainfall, temperature and wind 
which was begun at Greenwich in 1840 and main- 
tained there, almost uninterruptedly, for nearly 
112 years. The sunshine ball which had been in 
use at Greenwich was submitted to the Meteoro- 
logical Office for comparison tests in 1951 and has 
been found to under-read, over a long period, to 
the extent of 7} per cent. The extent of under- 
reading unfortunately varies erratically, ranging 
from almost nothing when there is bright continuous 
sunshine, to as much as 20 per cent. when sunshine 
is intermittent or very weak. It is evident, in 
addition, that the determined under-estimate 
must also vary with the site at which the com- 
parison was made, in accordance with the average 
conditions of the sky. 

The past injustice to Greenwich implicit in this 
Meteorological Office report may be deplored but 
not rectified, since the Observatory sunshine 
recording has now been resumed at Herstmonceux, 
where 1,875-1 hours of bright sunshine were 
measured during the 12 months ended on April 30 
last. On ten days the record exceeded 90 per cent. 


of the possible sunshine duration, but there were 
48 entirely sunless days and 57 nights on which no 
trace of Ursae Minoris appeared on the night-sky 
camera recorder. The night-sky camera formerly 
in use at Greenwich has been transferred to Herst- 
monceux and compared with another night-sky 
instrument already set up there. Analysis of the 
results has revealed some differences in the records 
from the two instruments, but permits the con- 
clusion that the number of hours of clear night sky 
is about 10 per cent. greater at Herstmonceux than 
at Greenwich. The cameras used in these two 
recorders differ markedly from the standard 
Meteorological Office type. One of the latter 
instruments has therefore been installed, on loan, 
at Herstmonceux, and comparative tests of the 
two types have been in progress since the middle of 
last April. 





POINT-CONTACT 
GERMANIUM TRIODE. 


THE point-contact germanium triode which has 
several times been exhibited by the Research Labora- 
tories of the General Electric Company, Limited, 
Kingsway, London, W.C.2, is now in pilot production 
and is available in sufficient quantities for experi- 
mental work and for incorporation in prototype 
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PORTABLE ALUMINIUM MAST. 
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equipment. As already recorded in ENGINEERING, 
it consists of a single germanium crystal, which is 
hermetically sealed in a metal case, the latter 
being insulated from all electrodes. The necessary 
connections are made by flexible leads. A diagram- 
matic section through the triode is given in Fig. 1, 
opposite, and Fig. 2 shows the best arrangement 
for amplifying small signals so as to obtain a power 
gain of more than 17 decibels. Static characteristic 
performance curves of the device are reproduced 
in Fig. 3, from which it will be gathered that the 
current gain is greater than 2, that the ‘‘ knee ” 
voltage is less than 3 and that the collector current 
at — 30 volts for zero emitter bias is less than 
2 milliamperes. The maximum  direct-current 
voltage is — 50 volts, but normally the operating 
voltage is much lower, a value of — 224 volts being 
typical. Whatever collector voltage is used, the 
dissipation should not exceed 100 milliwatts. 





CHEMICAL RESEARCH LABORATORY, TEDDINGTON.— 
Work in progress at the Chemical Research Laboratory, 
Teddington, Middlesex, will be open for inspection 
during the afternoon of Tuesday, September 22, and 
the mornings and afternoons of Wednesday, Septem- 
ber 23, and Friday, September 25, 1953. Applications 
from industrial firms desiring to avail themselves of 
these open days should be sent to the Director before 
August 31. 





CONFERENCE ON THE NortH Sa Fioops.—The 
Council of the Institution of Civil Engineers announce 
that a conference on the recent North Sea floods 
will be held at the Institution building on Wednesday 
and Thursday, December 16 and 17, 1953, when 
twelve papers will be presented for discussion. Further 
information will be available shortly and may be 
obtained from the secretary of the Institution, Great 
George-street, Westminster, London, S.W.1. 





Unirep Kinepom Propuction oF Iron anD STEEL. 
—Statistics issued by the British Iron and Steel 
Federation, Steel House, Tothill-etreet, London, 8.W.1, 
Show that the production of steel in this country, 
although affected by holidays, nevertheless averaged 
337,700 tons a week. This is the highest rate of output 
ever 1ecorded in June, and compares with 312,500 tons 
in June, 1952. Pig-iron output was at the rate of 
210,600 tons in June, 1953, against 199,700 tons in 
June, 1952. 
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PORTABLE ALUMINIUM 
MAST FOR RADIO- 
TRANSMISSION SURVEYS. 


Rapio transmission at very high and ultra 
high frequencies, such as are being increasingly 
used for telephone and television purposes, neces- 
sitates the employment of a series of receiving and 
re-transmitting stations within visual range of 
each other. To discover the best sites for such 
stations and the height of the permanent masts 
that will be required, preliminary tests are necessary, 
and for this work temporary masts carrying trans- 
mitting and receiving equipment are employed. A 
pair of such masts has recently been built by 
Painter Brothers, Limited, Hereford, to the de- 
sign of British Insulated Callender’s Construction 
Company, Limited, Bloomsbury-street, London, 
W.C.1, to meet the requirements of Standard 
Telecommunication Laboratories, Limited. 

Each of these masts is 200 ft. high and, as will 
be seen from Fig. 1, is of lattice construction and 
triangular cross-section. It is built up of a number 
of short, easily handled lengths to facilitate trans- 
portation, erection and dismantling by a small 
crew. Itis guyed at several points and is arranged 
so that the height of the directional and receiving 
aerials, a close view of which and of the setting 
equipment, is given in Fig. 2, can be readily adjusted. 

The constructional material used is the alumi- 
nium alloy Noral 51SWP, which was supplied by 
the Northern Aluminium Company, Limited, Ban- 
bury. This is of the aluminium-silicon-manganese 
type and has a typical tensile proof stress of 18 tons 
per square inch, its durability being sufficiently high 





to render painting unnecessary. The weight of the 





structure is only about half that of one of welded 
steel design, which is an obvious point in its favour 
in this particular case. Actually, an 8 ft. 4 in. 
length weighs only 110 Ib. and can be easily handled 
by two men aloft with the assistance of a light- 
alloy erection pole. Bolted construction is used, 
so as to enable the individual lengths to be divided 
further for transport over long distances. 

The majority of the bolts are made of the 
same material as the members, but high-tensile 
steel has been used for those connecting each length 
to the next. The latter bolts pass through two 
}-in. welded steel plates, one of which is shaped to 
fit inside and the other outside the leg section and 
secures the aluminium web. Lugs are welded to 
these steel plates, those on the outside of the legs 
being drilled to take two }-in. high-tensile steel 
bolts which pass through a reinforcing plate shaped 
to fit inside the leg and to which the supporting 
guys are secured. Mild steel is, however, employed 
for details at the butt joints and guying points; it 
is galvanised to prevent atmospheric corrosion and 
galvanic action. Aspecial extruded section of Noral 
51S alloy was designed for the main leg members, as 
shown in Fig. 3, to assistin guiding the equipment up 
and down the mast. A central Coburn track, which 
is visible in Fig. 2, is provided for the same purpose 
on one of the legs. All the diagonal bracing mem- 
bers are lf in. by 14 in. by } in. equal angles and 
have short horizontal pieces to act as steps. 

It may be added that a complete 200-ft. mast 
with steel head and base plates, as well as the wire 
ropes and fittings, but excluding anchorage pickets, 
weighs just over 1} tons. It can be erected by six 
men in an eight-hour day. Two such masts have 
been built and six more, in which the design may be 
improved, are being constructed. 





NOTES ON NEW BOOKS. 


The Generation, Transmission and Utilization of 
Electrical Power. 


By A. T. Starr, M.A., Ph.D., M.IE.E. Third 
edition. Sir Isaac Pitman and Sons, Limited, Pitman 
House, Parker-street, Kingsway, London, W.C.2. 
[Price 20s. net.] 

Tue fact that this book first appeared in 1937, 
that the second edition was reprinted three times 
and that the third, revised, edition has now appeared, 
is sufficient tribute to its value. As is clear from 
the title, the field covered is vast, but that is in 
accordance with the author’s purpose. The inten- 
tion is to survey the whole range of electric power 
practice for the benefit of students working for 
engineering degrees, the Faraday House Diploma, 
or national certificates. It is not likely that the 
future career of any student will embrace more than 
a small section of the practice dealt with in this 
book, but, not merely for examination purposes, it 
is desirable that beginners should have an informed 
general knowledge of the extensive field covered by 
the term “electrical engineering.”” The author’s 
aim is admirably achieved. The book is not 
concerned with electrical elements, it is rightly 
assumed that students are ‘able to understand 
the necessarily mathematical treatment of, say, 
transmission problems and will start with a proper 
grounding in fundamentals. The omission of basic 
elementary matter enables the whole of the 500-odd 
pages to be kept free for the consideration of 
practical problems. This does not mean that the 
book is purely descriptive. Theoretical con- 
siderations and then practical applications dominate 
it, and the inter-relation between theory and prac- 
tice, well brought out, should hold the students’ 
attention. Electrical plant has progressed and 
changed since 1937 and such matters as induction 
heating and mercury-arc rectifiers are now dealt 
with. 





Control of Electric Motors. 


By PatstEyY B. Harwoop. Third edition. John 
Wiley and Sons, Incorporated, 440, Fourth-avenue, 
New York, 16, U.S.A. [Price 7.50 dols.]; and Chapman 
and Hall, Limited, 37, Essex-street, London, W.C.2. 
[Price 60s. net.] 


Tuts useful book is concerned mainly with the 
design of contactor and rheostat arrangements 
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which enable the inherent control features of motors 
and machine systems to be realised in practice. 


Relays of direct-current and alternating-current | 


types, and their combination with rheostats, mag- 
netic brakes, etc., are described. The properties 
of direct-current shunt and series motors, induction 
motors and synchronous motors are discussed 
sufficiently to make the volume self-contained. The 
treatment includes starting and accelerating pro- 
perties, dynamic braking, plugging and reversing, 
series and paralle] operation, and some aspects of 
synchronising. ‘Ward Leonard contro] and some 
simple variants are described in a practical manner. 
The treatment of the dynamic braking of slip-ring 
induction motors includes no discussion of the 
simultaneous adjustment of direct-current excita- 
tion and rotor resistance. Brief mention is made of 
Kramer and Scherbius control, but consideration of 
polyphase commutator motors is omitted. Criteria 
of stability are beyond the scope of the book, but 
factors influencing stability and some stabilising 
means are mentioned where appropriate. This 
edition includes a new chapter of 42 pages on 
closed-loop automatic control systems, which con- 
tains a useful survey of the principles and industrial 
applications of the magnetic amplifier. The treat- 
ment of electronic and dynamo-electric amplifiers 
is less comprehensive ; neither this chapter, nor the 
chapter on pilot devices, includes any reference to 
the wide class of synchro devices. There are about 
a hundred bibliographical items, all except half-a- 
dozen being derived from the American literature. 
These are allocated to chapters, but no specific 
references to them are made in the text. The third 
edition is produced on much better paper than the 
second edition of 1944, and many of the diagrams 
have been redrawn to advantage. 





TRADE PUBLICATIONS. 


Mobile Cranes.—We have received from Steels Engi- 
neering Products. Limited, Crown Works, Sunderland, 
some data sheets describing the ‘‘ Welland” mobile 
tower crane and three versions of their 15-ton crane, 
mounted on a lorry, on a road trailer and on a rail truck, 
respectively. 


Telemetering System.—We have received from Bristol's 
Instrument Co., Ltd., Lynch-lane, Weymouth, Dorset, 
two publications, one of which describes their Metameter 
system of remote measurement and supervisory control. 
The other leaflet describes in detail the audio-frequency 
telemetering, or remote control, system that they have 
developed in conjunction with the British Thomson- 
Houston Co., Ltd., Rugby, in which up to 30 signals can 
be transmitted or received over a single pair of telephone 
lines. The system was demonstrated at the recent 
British Instruments Industries Exhibition at Olympia. 


Plastics, Moulds and Moulding.—B.1I.P. Tools, Ltd., 
have sent us an illustrated booklet entitled ‘‘ Moulds and 
Mouldings.” It contains details of the wide variety of 
moulding dies, and the parts produced from them, as 
examples of the work that this company is doing for 
markets at home and abroad. 


V-Belis.—The British Tyre and Rubber Co,, Ltd., 
Herga House, Vincent-square, London, S.W.1, have 
published a booklet of technical information and 
illustrations describing how the life of V-belts can be 
extended. 


Plastic Oil Pipe.—We have received a leafiet from 
Creators, Ltd., New Haw, Weybridge, Surrey, giving 
details of their new }-in. bore plastic pipe which can be 
used as a replacement for oil and petrol leads in motor 
cars. The plastic wall of the pipe has a tempered steel 
spring moulded into it to give strength and flexibility 
and each end of the pipe is fitted with a ferrule. The 
pipe is being made in 12 in., 15 in., 18 in. and 24 in., 
lengths. 

Electric Soldering Iron.—aA soldering iron 9 in. long 
and weighing 3} oz. ag been made by W. T. 
Henley’s Telegraph Works Co., Ltd., 51-53, Hatton- 
garden, London, E.C.1. The size of the bit is %& in. 
diameter, making it, particularly suitable for use in the 
electronic industry. The heating element is designed for 
@ 220-240 volts supply and the iron is known as the 
25-watt Instrument Model. Full details are given in the 
company’s leaflet No. Y.16. 


Valves and Cathode-Ray Tubes.—Complete technical 
details of the receiving and industrial valves and the 
cathode-ray tubes manufactured by them are con- 
tained in a handbook issued by Ferranti Ltd., Moston, 
Manchester. 


**A4von"’ Jet Engines.—Rolls-Royce Ltd., Derby, have 
issued an illustrated brochure entitled ‘‘ Avon Achieve- 
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ments,”’ describing some notable flights carried out by 
aircraft fitted with Avon axial-flow jet engines. 
Sturtevant Products.—A publication received from the 
Sturtevant Engineering Co. Ltd., Cannon-street, London, 
E.C.4, contains details of the air-conditioning, air- 
washing and heating and ventilating plants manu- 
factured by them. Data regarding their drying, 
electrostatic-precipitation, dust-collecting and mech- 
anical draught systems for boilers are also given, as 
are descriptions of the various types of fans they produce. 
Pressure Reduction and De-superheating Equipment.— 
Particulars of the pressure-reduction and de-superheating 
equipment which they manufacture are given in a 
catalogue received from James Gordon & Co. Ltd., 
Dalston-gardens, Stanmore, Middlesex. 





BOOKS RECEIVED. 


Ministry of Transport. Railway Accidents. Report on 
the Double Collision which Occurred on 8th October, 1952, 
at Harrow and Wealdstone Station in the London 
Midland Region British Railways. H.M. Stationery 
Office, Kingsway, London, W.C.2. [Price 5s. net.] 

British Commonwealth Scientific Office, North America. 
The B.C.S.O. Review of Science in U.S.A. for the Year 
Ending June, 1952. H.M. Stationery Office, Kings- 
way, London, W.C.2. [Price 2s. 6d. net.] 

British Standards Institution Yearbook, 1953. British 
Standards Institution, 24, Victoria-street, London, 
S.W.1. [Price 12s. 6d. net.] 

Overseas Economic Surveys. Japan. By N.S. ROBERTS. 
H.M. Stationery Office, Kingsway, London, W.C.2. 
[Price 4s. 6d. net.] 

Proceedings at a Symposium on Aluminium Alloy Cast- 
ings. Queens Hotel, Birmingham, on November 6, 
and Claridge’s Hotel, London, on November 11, 1952. 
The Aluminium Development Association, 33, Gros- 
venor-street, London, W.1. [Price 4s.] 

United States National Bureau of Standards. Circular 
No. 533. Method for Determining the Resolving Power 
of Photographic Lenses. By FRANCIS E. WASHER and 
IRVINE C. GARDNER. The Superintendent of Docu- 
ments, U.S. Government Printing Office, Washington 
25, D.C., U.S.A. [Price 1 dol.] 

Department of Scientific and Industrial Research and Fire 
Offices’ Committee. Report of the Fire Research Board, 
with the Report of the Director of Fire Research for the 
Year 1952 and a Survey of the First Six Years 1947 
to 1952. H.M. Stationery Office, Kingsway, London, 
W.C.2. [Price 3s. net.] 

Simplified Drafting Practice. A Modern Approach to 
Industrial Drafting. By W. L. Heaty and A. H. 
Rav. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, U.S.A. [Price 5 dols.]; 
and Chapman and Hall, Limited, 37, Essex-street, 
Strand, London, W.C.2. [Price 40s. net.] 

Laundries and Laundry Requisites 1953. Anglo-Scottish 
Press Limited, 67, Fleet-street, London, E.C.4. [Price 
Ts. 6d.) 

The Electrical Manufacturers 1875-1900. By Haroup C. 
PassER. Harvard University Press, Cambridge 38, 
Massachusetts, U.S.A. [Price 6 dols.]; and Oxford 
University Press (Geoffrey Cumberlege), Amen House, 
Warwick-square, London, E.C.4. [Price 40s. net.) 

Institut International du Froid. Commissions Inter- 
nationales 1 et 2. Louvain (Belgium), 9, 10, 11 June, 
1952. De divers Problémes Relatifs a la Conductibilité 
Thermique. (Problems Relating to Thermal Conduc- 
tivity). Annexe 1952-1 to Bulletin de |’Institut Inter- 
national du Froid. J. Raymond, Refrigeration House, 
Victoria-road, Woking, Surrey. 


HYDRAULIC POSITIONING 
JACKS. 


Taneyes, Luwirep, Smethwick, Birmingham, 
have recently introduced a novel arrangement of 
low-height hydraulic jacks—a group of several 
jacks connected through flexible tubes and a 
control manifold to a common hand pump—which 
has many possible applications to jobs where a 
heavy component, machine, etc., has to be moved 
a few inches, the resistance to movement being 
due to friction, dead weight or any other cause. 
Among the more obvious applications are the 
positioning of heavy plant, such as machine tools, 
rolling mills, marine engines and turbo-generators, 
the movement of structures (bridges, etc.), lifting 
overhead cranes for wheel-changing or bearing 
inspection, raising a locomotive on one or more of 
its axleboxes, extracting coupling bolts, and forcing 
propellers. The jacks can be used for effecting 
horizontal movement as well as vertical movement. 
Each jack has a minimum closed height of between 
1} in. and 2? in., and a maximum extended height 
of 1f in. to 3} in., depending on its capacity. 

One of the principal features of the jacks is their 
low overall height, which enables them to be 
inserted in confined spaces; the unavoidable 
restriction on their range of movement can, of 
course, be overcome by using jacks and packing 
pieces alternately. The range of capacities is 
from 10 to 35 tons per jack, though, of course, the 
maximum load that can be handled is virtually 
unlimited since, if necessary, several batteries of 
jacks can be employed. The number of jacks in 
use in any battery is adjusted to suit requirements 
by opening the appropriate cocks in the control 
manifold. 

Tangye positioning jacks are already in use in 
a number of works. As an example of their 
effectiveness, the makers quote the case of a certain 
class of marine engine which required 36 hours 
for it to be lined up when using the customary 
double wedges; with positioning jacks the time 
was reduced to eight hours. 





Works Visits ror StupENnts.—Wild-Barfield Elec- 
tric Furnaces Ltd., Elecfurn Works, Watford By-pass, 
Watford, Hertfordshire, invite senior students of 
technical colleges and similar institutions to visit their 
works on any week-day afternoon (Monday to Friday) 
during the coming winter season, from October, 1953, 
to May, 1954. The tours include an inspection of the 
research and development departments, as well as the 
production side. 


Loss or THE M.S. “ Princess Vicroria.”—The 
British Transport Commission announced in Belfast 
on July 8 that it had given notice of appeal against the 
findings contained in the report of the Court of Inquiry, 
set up by the Ministry of Transport, to investigate the 
loss of the M.S. Princess Victoria on January 31. The 
registered manager of the ship, Captain J. D. Reed, 
has also given notice of appeal. It is expected that 
these —* will come before a specially-constituted 
Admiralty Division Court, consisting of a Judge 





and two or more assessors, in the autumn. 





